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KAYLOCK 


takes the leadership _.. . 
in the design of aircraft nuts! 
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Marrow jj 
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Today's developments in the conquest 
of space requires forward a 
thinking to meet the high standards 


required by the aviation industry. 


KAYLOCK has helped to effect 
eMule} (olmelohcelila- Ml mel i caceha 
performance through its revolutionary. 





all metal self-locking nuts 

which have set the pace for 

the entire self-locking nut industry by 
major reductions in SIZE and WEIGHT. 
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Kaylock self-locking anchor nuts not 
only meet but exceed the performance requirements 


of Air Force-Navy specifications. <. i" we 


THE KAYNAR COMPANY - KAYLOCK DIVISION - BOX 2001, TERMINAL ANNEX - LOS ANGELES 54, CALIFORNIA 
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From its welded steel nose to the spar-web construction 
of its wing roots, the Fairchild C-123 Assault Transport 
is built to stand the gaff of hauling large numbers of 
combat troops to rough, postage-stamp size runways. 


To give the C-123 the stamina it has, Fairchild had to 
find ways of slicing away weight penalty. A couple of 
those structural secrets are embodied in portions of the 
aircraft delivered by Goodyear Aircraft Corporation. 


Take the front entrance door panel, for example 
Originally designed to be built of conventional materials, 
Goodyear Aircraft was later asked to engineer a new 
door of Bondolite. This construction of honeycombed- 
metal-core-bonded-to-aluminum not only contributed 


They're doing big things at 


and here are a couple 
of its structural secrets! 


weight savings, but increased the strength as well. 


High atop the tail fin, you find other examples of finesse 
in structural fabrication by Goodyear Aircraft: a fin cap 
of void-free laminated plastic and a fin panel of fiber 
glass. Structural aircraft plastic for electromagnetic 
transparency without weight penalty is another field in 
which Goodyear Aircraft has unrivaled experience and 


facilities. 


if you have a ship on the boards now which could 
utilize the structural abilities and metal-working skills of 
Goodyear Aircraft Corporation, then don't hesitate. Write 
us for full information: Goodyear Aircraft Corporation, 
plants in Akron, Ohio, and Litchfield Park, Arizona. 


GOOD, YEAR AIRCRAFT 


Bondolite —T. M. Goodyear Aircraft Corporation, Akron 15, Ohio 














MAN’°S CONQUEST OF THE AIR 
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If I find that this instrument made with a screw 


e well made that is to say, made of linen of 


re stopped up with st 


it pays to ask for 


INTERNATIONAL AVIATION PETROLEUM SERVICE 





AVIATION CALENDAR 


Mar. 14-16-1956 Aviation Div. Conference 
of the American Society of Mechanical 
Engineers, Beverly-Hilton Hotel, Los An- 
geles, Calif 

Mar. 15-17—National Aviation Educational 
Council, annual conference, Hotel New 
Yorker, New York 

Mar. 19-21—Socicty of Automotive Engi 
neers, national production meeting and 
forum, Hotel Statler, Cleveland, Ohio 

Mar. 19-22—Institute of Radio Enginecrs, 
national convention, Waldorf-Astoria 
Hotel & Kingsbridge Armory, New York 

Apr. 2-4—American Institute of Electrical 
Engineers, Southwest District Meeting 
on “Electricity in Aircraft,” Baker Hotel, 
Dallas, Texas 

\pr. 9-12—Socicty of Automotive Engineers, 
national acronautic mecting, acronautic 
production forum and aircraft engineering 
lisplay, Hotel Statler, New York, N. ¥ 

Apr. 10-11—Symposium for Management on 
\pplication of Analog Computers, spon 
sored by Midwest Research Institute, Uni 
versity of Kansas Citv, Kansas Citv, Mo 

Apr. 18-19—First Annual National Indus 
trial Research Conference, 
Armour Research Foundation, 
Sherman, Chicago 

Apr. 19-20—Annual Meeting of the Science 
Section of the Environment Equipment 
Institute, Sheraton Hotel, Chicago 

Apr. 22-26—American Association of Airport 
Executives, 29th annual convention, Hotel 
Carter, Cleveland, Ohio 

Apr. 26—Institute of Navigation, annual 
regional meeting, Friendship International 
\irport, Baltimore, Md 

Apr. 30-May 4—Socicty of Acronautical 
Weight Engineers, 15th national 
ence, FE) Cortez Hotel, San Diego 

Mav 2—Socictvy of Acronautical Weight 
Engineers, 14th annual conference, Fort 
Worth, Tex. 

May 2-3—Air Traffic Conference of the Air 
lransport Assn., Hotel Radisson, Min 
wapolis, Minn 

May 2-5—Twelfth Annual National Forum 
of the American Helicopter Society 
Sheraton-Park Hotel, Washington, D. C 

May 3-4—Sixth Annual Institute of Acro 
nautical Sciences, West Coast Student 
Conference, Los Angeles 
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Screw-Lock Inserts meet AN-N- 
5b and MIL-N-25027 military 
specifications for lock nuts. 


pelea 


For years designs requiring 
lock nuts or lock wiring have plagued 
designers with problems of space, 
weight and costs. Each lock nut, even 
a small one, takes space, has weight 
and costs money. Every bolt locked 
with wire requires a through hole in 
the head, positioning and wiring. The 
simplicity of many a superior design 
has been lost due to these cumbersome 
methods of fastening. 

Now for the first time good designers 
can do away with these “design 
plaguers.” They can accomplish the 
same end results plus a saving of 
weight, space and money by a new 
revolutionary concept in fasteners — 
Heli-Coil Mid-Grip Screw-Lock In- 
serts. This new fastener is a stainless 
steel wire insert with locking threads. 
It can be installed easily and puts the 
locking effect inside the tapped hole 
— protects the tapped threads for life 
—and locks the mating screw or the 
bolt with the same torque as a lock 
nut. This Screw-Lock Insert not only 
provides a stainless steel protecting 
thread, locks the screw or bolt, but 
most important of all—eliminates the 
space and weight of a lock nut—the 
wiring necessary in lock wiring. 

Heli-Coil Mid-Grip Screw-Lock In- 
serts can readily be distinguished from 
regular non-locking Heli-Coil Inserts 
by their distinctive red color. 

*Reg. U.S. Pat. Off. 


CREW-LOCK INSERTS 


Products of Heli-Coil Corporation, Danbury, Conn. 


¢ 


Screw Thread Inserts. 


Lock Inserts. 


Nome 


(J NEW — Design manual available on 


HELI-COIL CORPORATION 
523 SHELTER ROCK LANE, DANBURY, CONN. 


regulor Heli-Coil 
[[] RUSH complete design data on Heli-Coil Mid-Grip Screw- 


(J WIRE your nearest representative to phone me at_ 
() Send me, FREE, Heli-Call, your case history periodical. 


Title 








Company 


Address 





City 


Zone State 


___ @ 03 





[) Heli-Coil Corporation has an outstanding staff of Thread Fastening Engineers. If 
your company would be interested in o “Thread Problem Symposium” CHECK HERE. 


IN CANADA: W. R. WATKINS CO. LTD., 41 Kipling Ave. S, Toronto 18, Ont. 





FOR A LUXURY FLIGHT 


JET TRANSPORTS WITH 
LINK TRAINED CREWS 


As a passenger aboard the new jet transports, 
you will discover a new world in air travel. 
You will be able to race the sun around the 
globe — cross the U. S. in four and a half hours 
— hop the Atlantic in no more than six. You 
will enjoy your 600-mph journey, secure in the 
knowledge that your crew is the world’s best — 
because it is Link trained. 


Tomorrow’s jet transport captain, like to- 
day’s military jet pilot, will be trained in a 
Link flight simulator. This training will help 
him become — 

e More expert in manipulating his flight and 
engine controls 

More skilled in all phases of flight procedures 

Better able to handle instinctively and in- 

stantly any emergency problem that may 

arise. 

Link Aviation, Inc., pioneer and world 
leader in its field, has delivered more than 800 
jet flight simulators...more ‘than all other 


manufacturers combined. Every Link jet flight 
simulator has fully met the exacting specifica- 
tions of the U. S. Air Force and the U.S. Navy. 


Link alone has delivered flight simulators 
incorporating DC computer systems that mean 


improved dynamic performance, more and 


better built-in checking devices, fewer main- 
tenance problems and simpler, less costly cir- 
cuitry. And Link alone has perfected the linear 
interpolator, which adapts the simulator to 
new engines by a simple manual adjustment. 


In the last six years Link has designed and 
delivered simulators for more than a dozen 
types of jet aircraft representing the products 


of nine different aircraft manufacturers. 


With new turboprop and jet simulators on 
the way, Link leads the world in flight training 
equipment for the jet age. 

The pilots who command the new jet and 
turboprop transports will, as in the past, be 
Link trained. 





/ AVIATION, INC. 


as, ¢ 





LINK AVIATION, INC., BINGHAMTON, N. Y. 


PIONEER AND WORLD'S LARGEST PRODUCER OF JET FLIGHT SIMULATORS 


A subsidiary of General Precision Equipment Corp. 
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BELLOWS FROM FULTON SYLPHON 


Seamless Metal Bellows 


One-piece design—no soldered 
joints—assures longer life 


Assemblies and Complete Devices 


Bellows and related parts fully as- 
sembied with big savings in time, 
trouble, and money. 


All Types, Sizes and Metals 


Designed to your individual re- 


quirements and specifications. 


On-Time Delivery - No Delays 


Modern facilities, strict quality con- 
trol, and follow-through eliminate 


customer worries. 


On-Call Engineering Service 


Fulton Sylphon Bellows Engineers 
ele) iel-Mmel Slot Oma -)it-le)|-Me- leh ol-Mme a) 


Te) e)|lor-halelam eles) *) sate 


FULTON SYLPHON 


BELLOWS 
HEADQUARTERS, 


U. S. A. 


Knoxville 1, Tennessee 


_] Please have Bellows Engineer call. 


[_] Send me Bellows Engineering Catalog 


EA-1400. 


Name 





Company 





Address 





City 








THE SAFEST WAY 
IS THE MOST 
ECONOMICAL WAY 


TO TRAIN 
JET PILOTS FOR 








CARRIER DUTY 


NINE OUT OF TEN U.S. MILITARY JET PILOTS HAVE BEEN TRAINED IN LOCKHEED JET TRAINERS 





The per-student cost of training U.S. Navy jet 
pilots is determined largely by (a) the cost per 
training plane, and (b) the in-training accident 
rate. That’s why the Navy wanted the world’s 
safest jet trainer for carrier operations. 

From Lockheed’s broad experience in building 
all of the jet training planes used by the U.S. 
armed forces, the design of the T2V-1 was 


evolved in close cooperation with the Navy. And 


LOOK TO LOCKHEED FOR JET LEADERSHIP, TOO 


LOCKHEED 


in only 135 working days Lockheed built the 
first production model of the T2V-1*—another 
Lockheed production record! 


With the Lockheed T2V-1 production line in be- 
ing, all branches of the U.S. armed services can 
get the latest and best jet trainers in the shortest 


time—modified to fit special requirements of each, 


*Improved version of the USAF T-33A/Navy TV-2 jet 


trainer, with even greater safety features. 
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AIRCRAFT CORPORATION, BURBANK, CALIFORNIA 
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DOES A NEW ERA 
OF CLASSIFIED 
PROJECTS INTEREST 
YOU? 


Complex new problems of a classi- 
fied nature are enabling our Engi 
neering Organization to open up 
career opportunities for qualified 


Engineers in many new categories. 


Long range design and devel- 


opment programs of challenging 
interest are rapidly opening up. 
Personal interviews can be quickly 
arranged for those interested 


Are you? 











Cri 


Creative Pioneers in Transport 


PIONEERS IN 
LANDING GEARS 
First in the design, engi- 
neering. and production 
of landing gears for every 
type of airplane, helicop- 
ter, blimp, and missile. 


PIONEERS IN 
GROUND-HANDLING EQUIPMENT 
First in many idaptations ol hydraulic sand micc han s 
to the precise actuation of ground-handling equip- 


ment for bombs, engines and heavy devices. 


= PIONEERS IN 


HEAT TREATING 


First in the developme nt 
ol techniques and equip- 


ment to produce ultra- 
high-strength steel alloy 


Structural Components, 


PIONEERS IN PRECISION BALL SCREWS 
First in the development of the aircraft ball screw 
that converts rotation into linea 


versa, with less than 109% frictio 


PIONEERS IN WELDING TECHNIQUES 
First i the development of tlash-welding tec hniques 
to alloy steel parts We have the world s largest, most 


powerful flash-butt welding machine. 


Let us tell you how our facilities and 
experience can work for your engi- 
alt -ialaleM-taleMe olgelel lendlelaMe|-Jel-tadssl-lahe_e 


oe 


CLEVELAND PNEUMATIC 
TOOL COMPANY Cleveland 5, Ohio 


Sales offices in Seattle, Los Angeles, Fort Worth-Dallas 


and Levittown, L. L 





ACHIEVEMENT 


Over 250 Vickers Viscounts 


have been ordered 


by airlines 


all over the world. 


ROLLS-ROYCE 
DART 


propeller turbines 


ROLLS-ROYCE LIMITED e DERBY ec ENGLAND 





There’s a dependable 


“Bend }\N\ a 
SCINFLEX CONNECTOR “i 


for every electrical circuit Coble Came 


These electrical connectors are designed and built to 
provide maximum performance under the most rugged 
operating conditions. AN “A 
Well recognized for outstanding characteristics of General Duty 
resistance to moisture and vibration, these connectors P| 
are provided in a variety of AN types. 
Our Sales Department will be glad to furnish com- 
plete information on request. *Trademark 
AN "C" 
Pressurized 


am SCINTILLA DIVISION OF Condi” 


SIDNEY, NEW YORK 


Export Sales and Service: Bendix International Division, 205 East 42nd St., New York 17, N.Y. 


FACTORY BRANCH OFFICES 
117 E. Providencia Avenue, Burbank, California « 512 West Avenue, Jenkintown, Pennsy! AN "E” 
vania « Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan « 5906 North Port : 
Washington Road, Milwaukee 17, Wisconsin « American Building, 4 S. Main Street ‘ Environment 
Dayton 2, Ohio « 8401 Cedar Springs Road, Dallas 19, Texas « Boeing Field, Seattle 8, : ° 
Washington e 1701 “K” Street, N. W., Washington 6, D.C Resistant 





AIRPORT CONTROL, 
TOWERS AND CONSOLES ” 


Transportable by helicopter or truck, Wickes facilities. Sectionalized supporting structures ore 
portable contro! towers are available in o variety available in any height to 250 feet. Wickes towers 
of models. These ore complete operating units, can be erected without use of cranes or other ex- 
including radiotelephone control facilities, caero- ternal machinery. 
logical instruments, and field lighting control 


The ACC-10B Console (inset) is 
@ port of the Wickes T-4 Portable 
Control Tower. The ACC-10B ex- 
emplifies the “building biock"’ co 
cept of console design. Such design 
offers a completely unitized, func- 
tional control system which can be 
expanded and adapted to meet 


any operating condition. 





Consult us for your air traffic control requirements. 
SEE IT AT I.R.£. SHOW BOOTH 139 


ENGINEERING AND CONSTRUCTION COMPANY 
ESTABLISHED i920 
12TH STREET AND FERRY AVENUE CAMDEN 4, NEW JERSEY 





PIONEERING is our business 


built to 
save you 
money 


DARNELL 


FLIGHT INSTRUMENTS Misticticize 


Save 
panel space 


Save 
-----weight 








These modern instruments from 


ieee 
@ ventral 


have diameters of 244 inches. Thev achieve 
the space and weight savings so desirable 
on today’s crowded instrument panels, 


“Clamp-on” styles of these instruments are 
available. 

Keeping instrumentation in perfect step 
with current needs has always characterized FOR YOUR 
Bendix pioneering and leadership) which 
extend from the original Pioneer Instru- COPY! 
ment Company formed in 1919, ® 

For complete information on Bendix 
Flight Instruments — including \irspeed 
Indicators and Machmeters—Fuel Flow- 
meter Svstems, Oxygen Regulators. and 
l iquid Oxvgen Systems. write PIONEER- furnished with either semi-steel 
CENTRAL DIVISION, BENDIX AVIATION COR- or rubber tread wheels 


TURN-AND-BANK 
INDICATORS 


made in all sizes in both swivel 
and stationary types 


PORATION. DAVENPORT, TOWA. assures maximum floor protection 


ACCELEROMETERS and reduces wear on equipment 


West Coast Office: 117 E. Providencio, Burbank, Calif & : z 
Export Sales and Service: Bendix International Division, plus an appreciable increase in 


at 42nc New ork 7 — 
= Fs wees — employee efficiency 


FF, DARNELL CORPORATION, 


LTD. 


DOWNEY (LOS ANGELES COUNTY) CALIFORNIA 
60 WALKER STREET, NEW YORK 13, NEW YORK 


36 NORTH CLINTON STREET, CHICAGO 6, ILLINOIS 











W hen the weather ahead looks like this, the old rule 
book says “go around!” But not when you have 
RCA’s AVQ-10 Weather Radar in the business air- 
craft you are operating. Its scope will point out to 
you, night or day, or in IFR conditions, non- 
turbulent paths through or between storm areas 
that may save time-wasting, costly detours and give 
you and your traveling companions a smoother, 


more comfortable ride. 


In addition to giving you this “look-see” into the 
weather as far as 150 miles ahead, the AVQ-10 pro- 
vides detailed ground-mapping information. It is 
the first weather radar to use the “C-Band” (5.6 
cm) frequency, ideal for storm detection and pene- 
tration. Because of its lightness, efficiency and 
dependability, the AVQ-10 has been specified as 
standard equipment by many of the world’s leading 





air lines and by operators of business aircraft. 


for further information, contact 


RADIO CORPORATION of AMERICA ‘ 


WESTERN OPERATIONS 
PrN AL Vale), m7. 1 8 3) 
11819 West Olympic Boulevard Los Angeles, California 








Want to get off the treadmill 


Then, you may be interested 
in knowing why I’m with 


MOoOTORGE “© 
IN PHOENIX 


THIS IS A NEW FRONTIER insofar as the 

electronics industry is concerned. But it’s 

big . . . and it’s growing. 
Motorola came to Phoenix just six years ago, looking for room to grow in a 
climatic environment ideal for electronic research. Already the Phoenix Motorola 
Research Laboratory has grown to a skilled staff of 1200, filling to capacity 
facilities which were supposed to be large enough for many years’ growth. A 
second research and production plant designed for an additional staff of 1,000 
is now being built in nearby Scottsdale. The new Motorola Transistor Plant 
went into production last month. Here is an unparalleled opportunity to get in 
on the ground floor and grow with the world’s newest electronics center. 

Vitally important programs now underway and others ready to start in 
guided missile electronics, radar and communications provide exceptional oppor- 
tunities to men with experience in circuit design and development, mechanical 
engineering and drafting (including design for severe environment), physics, 
microwaves and systems engineering. 

This integrated expansion in Phoenix by the world’s largest exclusive elec- 
tronics manufacturer has already attracted an unusual group of men with the 
highest technical competence. The working atmosphere is actually campus-like 
in its informality and its encouragement of original research and creative ideas. 
There is always an interesting challenge. We specialize in difficult engineering 
problems at Motorola in Phoenix. An outstanding profit-sharing plan increases 
the monetary rewards that are important to all of us. 

live well. You can buy or build more house for less money here in 
Phoenix than almost anywhere else in the country. There’s plenty of room to 
move around. And, for most of us, the drive from home to work takes only a few 
minutes, 

We feel wonderful. 
Weather Bureau figures for the last 57 years, Phoenix is the sunniest, warmest, 
driest city in the United States. No snow to shovel! It’s great for the kids to be 
able to play outdoors all year. For weekend drives and vacations, we have our 
choice of the most colorful mountains, canyons and Indian country in the world... 
more National parks and monuments within half a day’s drive than anywhere else 


It’s already Springtime in Arizona! By actual U.S. 


in the country. 
We've found an unbeatable combination here in Phoenix. We work where 


it’s fun to live . . . there’s room to grow and opportunity unlimited. 
If you're an electrical or mechanical engineer with experience in electroni 
applications, write me today. I'll be glad to tell you what Motorola in Phoenix 


has to offer a man with your particular qualifications. 


Bh Samnctaon 


Or. R. E. Samuelson, Chief Engineer 
Motorola Research Laboratory 
3102 North 56th Street, Phoenix, Arizona 


See us at the |.R.E. Convention. 
We'll be there, at the Waldorf, March 19-22. 


American Electric 
RADAR 
SPIN MOTOR 


Model 183A 


For Guided Missile and 
Aircraft Applications 


Pressurized against 35 psi. 


4s hp at 9500 rpm min., 
tinuous duty. 
115 V. 


torque. 


con- 
5 in. oz. stall 
1 ph. 400 cps. 


Induction type. Ambient —65°C 
to 85°C. Totally enclosed. 


1.675” dia. 


MODEL 39868 TIMER CON- 
TROL SYNCHRONOUS MO 

- Built to MIL-M-7969 Spec. 
Develops 1/150 hp at 8000 
rpm, continuous duty. 3 in. 
oz. torque at full load. Weighs 
21 oz. Ambient —65°C to 
125°C. Tefion insulated. 
Totally enclosed, externally 
cooled. Frame 1.750” dia. 
115 V. line to line, 3 ph. 
400 cps. 





MODEL 341 CAMERA DRIVE 
MOTOR — Built to U.S.AF. 
32466 and MIL-E-5272. For 
aerial survey work, 1/35 hp 
at 7200 rpm, intermittent 
duty. 115 V. 1 ph. 400 cps. 
induction type. Weighs 25 
oz. Totally enclosed. Ambi- 
ent —65°C to +-85°C. Class 
H insulation. 2.5” dia 





geome 228 AIRCRAFT AN- 
WMA SCAN DRIVE — 
bi to MIL-M-7969. 1 
hp at 7200 rpm, Wn, 
duty. 115 V. 1 ph. 400 cps 
induction type. Ambient 
65°C to +55°C. Totally 
enciosed, externally cooled. 
Class H insulation. 2.5” dia. 
Weighs 1 ib. 10.5 oz. 








Ss 


MODEL 318A DRIVE MOTOR 
for Standard No. 22 CEN- 
TRIFUGAL WHEEL — Built to 
U.S.A.F. 32590 and 41065A 

70 hp at 7200 rpm, contin- 
uous duty. 115 V 1 ph. 400 
cps. Induction type. Ambient 
65°C to +40°C. Class A 
insulation. 2” dia. Weighs 
1b 


MANY OTHER MODELS FULLY DEVELOPED 


American Electric 
operation on 60, 400, 


Miniatures are available 
1600, or 2000 cps or 


variable frequencies from 320 to 1000 cps. 


Two TYPES: 


from ¥% in. oz. to 120 in. oz. 


SYNCHRONOUS (Hysteresis or Reluc- 
tance Models)— Output torque range 
from ¥2 in. oz. to 120 in. oz. 


Ask for quetations on special requirements! 


7) MERIC AN 


‘eles ce), 1) 


for 
on 


INDUCTION — Output torque range 


FIELD ENGINEERING OFFICES in principal industrial areas. 





This is Honeywell’s highly regarded Cageable 
Vertical Gyro. It has the fastest caging 
action available—1O seconds maximum; it 
uncages in three seconds. Ideal as a vertical 
reference, it is used in radar stabilization, 
fire control, bombing, navigation, and flight 


control systems. More than 15,000 of these 


Cageable Vertical Gyros have been delivered 


to the Navy and Air Force. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 





The Navy’s “Crusader” Carries 
a Zenith Plastic Shield 


This shield is the nose radome of the Chance 
Vought F8U, protecting the latest contributions 
of science to its fighting efficiency in the air. 


These ultra-sensitive electronic devices help to 
make it possible for this fastest of Navy fighters 
to stab through the sonic barrier in level flight 
straight to the heart of an enemy intruder. 


ZENITH AIRCRAFT 


Zenith Aircraft is proud of the part its specialized 
skill in radome construction has enabled it to 
play in our country’s defense. 


For the latest and most effective developments in 
reinforced plastic applications in aircraft, fuel 
tanks and guided missiles, consult the Engineer- 
ing Research Division of 


gardena, calif. 


division of Zenith Plastics Company 


WORLD’S LARGEST PLANT PRODUCING REINFORCED PLASTICS FOR AIRCRAFT 
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EDITORIAL 





Because William Allen, president of Boeing 
delivered extemporaneously to a House Armed 
mittee one of the best statements we have ever heard on the 
tionship of the privatelv-operated, profit-motivated aircraft ind 
and the American people and their government. we are d 
the editorial page to Mr. Allen’s remarks.—Robert Hotz 


What I have to say really applies to the entire indus 
trv, but I don’t purport to speak for the industry. [ am 
speaking only for the Boeing Co. 

Let’s look at the background for just 1 moment. We 
know the Russians have nuclear weapons. We feel, and 
I believe it is generally recognized, that our security 
depends on our ability to retaliate. 

Now, as far as equipment is concerned, namely, the 
equipment that will be used to carry the weapons to 
retaliate, as it stands today it is prettv largely the Boeing 
Airplane Co. 

The B-47: If we had something happen today, the 
B-47 would principally carrv the load, supplemented by 
our KC-97 tanker. If something happens in the future, 
in the foreseeable future, it will be the B-52, again sup 
plemented by our jet tanker. 

In other words, if we have a superiority, it presentls 
lies in the equipment that we use arid the people who 
operate that equipment, to carry the missile, to carry 
the weapon, the bomb. 

Now, vou have read the statements, I am sure, of our 
military people, in which they have said that they feel 
that the Russians have passed us quantitatively and that 
thev are narrowing the gap qualitatively. That is beyond 
mv knowledge. 

I only can say that I have great confidence in the 
people who make those statements. Gen. Twining, Chief 
of Staff; Vice Chief of Staff Gen. White, Gen. LeMay, 
Gen. Power. In this morning's paper, I read where Gen 
Twining testified before the Senate Armed Services Com 
mittee, and the statement said: 

“Gen. Twining said Russia has long since passed us in 
the quantity of airpower and is rapidly narrowing the 
United States’ margin of superiority in quality. The Air 
Force Chief of Staff told the Senate Armed Services Com 
mittee his real concern was with the Soviet attempt to 
close the quality gap by greatly increasing this research 
and development effort. ; 

Now I feel, and I am sure our militarv do, that if we 
are to preserve our security, it is essential that we pre 
serve our technical superiority, if we have it 

Gen. Kennev, who was Gen. MacArthur's air general 
in the last war, summed it up, I think, very well in his 
inimitable fashion, when he said, “Air power is like 
poker. ‘The second best hand is worse than none at all 
It will cost you dough and win vou nothing.” 

Now, how do we maintain that superiority in equip 
ment? The Government, of course, has chosen to do it 
in the American way, to rely on private companies 
In my opinion, that is the proper way and the onl 
wav we will ever preserve it. If we trv to do it through 
direct Government construction—and I don’t sav this 
critically. It has been tried and it didn’t work. And 
the minute we get away from competition and severe 
competition within the industry, quality will suffer 

Our chief engineer at one time expressed it this way 
We never do as well as when we realize that our best 
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mav not be good enough, meaning that the Boeing Co. 
never does as good a job as it does when it realizes that 
its competitors are after the same business and our best 
mav not be good enough to get it 

The minute we get away from that, qualitatively we 
are lost. 

Now what does the Boeing Co. have that is so valuable 
to the American people? There has been talk of facili 
ties. We have done the best we could on facilities. But 
facilities are meaningless without people who have the 
know-how. 

I refer back to the cancellation of our contracts at the 
end of the last war. We had no business to support our 
organization. But we all recognized that it was essential 
if we were to continue in business that we preserve as 
large a nucleus as possible of that know-how that we had 
built up over the past 25 years. 

We preserved that nucleus by going out and com- 
mencing the construction of 50 Stratocruisers, without 
anv orders. We sold them. We lost money on them. 
But it kept our organization, a small nucleus, employed 
and together. And then as we went along and developed 
business and Korea came along, we had what it took to 
do the job. 

Let’s take the Wichita plant, for example. There is 
a large Government plant, and then we have a small 
private plant, one of our own, next door. At the end of 
the war the Government closed down that plant like 
that (indicating with hand). They took all the airplanes, 
parts and so forth, and sold them as junk. 

We took our organization and slung it back into our 
own little plant down there and we gave it parts to build 
for the commercial model, and we kept it alive. When 
the B-47 came along, we had an organization that could 
move into that Government plant, reactivate it and it 
has now produced over 1,200 B-47s. 

That is the priceless thing, an organization that knows 
how to do it. 

Now before I came down here I had an analysis made 
of how large an organization would we have to maintain 
in order to be capable of building and designing the 
present modern bomber. I gave this testimony before 
the Finletter Commission in 1947, and at that time, 
based upon the product of building—reciprocating en- 
gines and B-50s and so forth—I came to the conclusion 
that it would take 15,000 people in order for us to pre- 
serve a nucleus of what it took. Our analvsis todav shows 
23,000 people. The B-52 has over 100,000 parts. In order 
to design and construct that, it takes hundreds of dif- 
ferent types of skills. It takes scientists, it takes labora- 
tories, and so on 

Now if I want to really keep myself awake at night, 
| ask myself the question: How are we going to preserve 
that nucleus if we have another 1945? Or how are we 
going to preserve it if we don't click and continue to 
get the business that is necessary to support it? . 

Now that then brings me to this question, and the 
one I would like to have vou consider. How strong, how 
capable do you want concerns like the Boeing Co. to be? 
Ihat is the problem to be answered by’the American pub- 
lic. And I am going to point out in a few words here 
that I think up to this point there hasn't been sufficient 
attention given to it. 
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I submit to the committee: Not only think about 
whether we are making too much money, but ask your- 
selves whether we are making enough in light of our 
responsibilities. Not money to pass to the stockholders. 
Our record speaks for itself on that. What have we done 
with our money? By and large, we compare very favor- 
ably with industry generally. Whereas we have retained 
approximately 70% of our earnings in order to put us in 
a position to do a better job. Industry generally retains 
about 45% as compared with our 70. 

But if we had greater earnings, we could do a better 
job. We would pour that money into laboratories, just 
like we are doing now with what we have, into develop- 
ing new articles, like we did with the 707, which has 
saved the Government time, precious time and money. 

And on that point I want to cover this. I have gotten 
the impression that the fact that a company does prac- 
tically all of its business with the Government is a mark 
against it. I want to submit to you that it should be a 
mark in our favor, and I will tell you why. 

We have dedicated, the Boeing Co. has dedicated 
itself to the United States Government, and I am proud 
of it. I can point out to you instance after instance where 
we could have sold to others to our gain and were re- 
quested not to do so or prohibited from doing so because 
it was decided that it would be better for us to concen 
trate our efforts on Government business or because they 
didn’t want the article to get into other hands. . . . 

Sure, we are now entering this commercial business. 
That will benefit the Government. It will give us greater 
stability, we hope. But we only entered it after we satis- 
fied the Air Force that we could do it without in any way 
jeopardizing our ability to perform our military contracts. 
That took a year. The Air Force took one year to con 
sider that and finally agreed that we had the capacity and 
we had the manpower to do the job without interfering 
with the Government’s work. 

We are not in and outers in the aircraft business, in 
the Government aircraft business. If you really want 
to make money in the aircraft business, you only per- 
form during wars. 

Let me illustrate what I mean. We lost money prior 
to World War II in developing the B-17 and other 
articles. We have no tax base. World War II comes 
along. I can cite you instance after instance where we 
subcontracted parts, we will say, of the B-29 to a company 
that had had good earnings commercially prior to the 
war, and therefore it had a good tax base. Under its sub- 
contract it keeps a fair share of its profits. With no tax 
base, we pay out 90%. The same article being produced 
by a company on our design keeps several times the dol 
lars on the same work that we would have kept had we 
done the work. 

What does it amount to? We build up no strength. 
Why is it that our net worth is so low? We have never 
had an opportunity to make money. 

Now, what happened after the war? No work. We lost 
money during the base years, again. Excess profits tax 
comes along in Korea and we pay out the maximum. 

In other words, it is almost—it looks like it has been 
arranged so that companies like the Boeing Co. can't 
build up strength. rey. 

In essence, with the responsibilities we have, I feel 


... Strongly that we are not being given the opportunity 
profit-wise to develop the strength that is essential to 
as 

Take a look at 1952. Over $700 million worth of busi 
ness. We end up with $14 million and the Renegotia- 
tion Board comes along and says, “That is too much 
money.” Pick up the newspaper, and you read of com 
mercial companies netting, after taxes, $100 million, $200 
million, and even over $1 billion. And what are their 
percentages after taxes? Eight, 9% even more. But 
when we made two point something per cent after taxes, 
the Renegotiation Board said, “That is too much.” 

I say in light of our responsibilities that we have to the 
the American people it is not only shocking and appal 
ling, it is sickening. I feel very strongly about it. 

Now, what can be done about it? 

First, before I say that, I want to cover this matter 
of sub-contracting. I think perhaps | already have. But 
there, again, is a good demonstration of the company that 
is dedicated and dedicates itself to the Government and 
one who enters defense business only if it would appear 
appropriate at the time. I make the categorical state 
ment that we have also looked first to the Government 
to determine what is best for its welfare. And as long 
as I have anything to say about it, we always will. 

But don’t penalize the Boeing Co. because at this 
moment our work is almost entirely Government. That 
should be a mark in our favor. It could have been other 
wise. But it would not have been to the benefit of the 
United States Government for it to be otherwise. 

Now, what is needed in my opinion is a statement of 
Government policy on this matter, either in legislation 
or otherwise. 

Mr. Vinson did that once in the Vinson-Trammell Act, 
and he said a profit rate of 12%. 

To my knowledge, we have never even approached 
that. But a statement of policy is needed from this 
congressional body, because trace it down to the way it 
works, where we go—and I don't say this critically—it is 
the way it naturally would work. We go to Wright Field 
to negotiate a contract. The negotiator has instructions 
to negotiate for the Government and get that profit rate 
down just as low as he can. Our industry is highly com- 
petitive. We in effect take the rate that is given to us. 

Now, although I think this hearing is a fine thing, you 
can be sure that the fact that you are looking at profits 
will have a very definite effect upon the profit rates that 
we will be allowed. In other words, the negotiator, on 
up, is going to say, “I am not going to have Congress 
looking down on the back of my neck, and saying I gave 
some company too much money.” And we don't want 
that. All we want is something that is fair and reason 
able, particularly in the light of our responsibilities. And 
I submit to you in all sincerity that what we have been 
given up to this point is insufficient. 

Mr. Hebert: Thank you very much, Mr. Allen. We 
appreciate your statement. It is well timed and well 
founded. . . . 

Mr. Bates: Mr. Allen, that was a magnificent statement. 
I think you were performing a tremendous service to not 
only the United States but for the entire free world, 
because if it was not for Boeing today, perhaps there 
would be no free world. 





Radiography 


says ‘OK 


to machine”’ 


...and protects 


the customer's 


investment 


The blank for this stainless steel jet 
engine part starts as a mill rolled bar, 
is shaped under heat and pressure, and 
flash-welded to form a homogeneous 
ring. Any porosity or lack of fusion could 
put the part in the scrap-heap—scrap- 


ping with it the buyer’s investment of 


machining time which is five times the 
cost of the blank itself 

To guard its customers against such 
losses, The American Welding & Manu- 
facturing Co., Warren, Ohio, makes ex- 
tensive use of radiographic inspection 


Only rings with welds proved sound 
are delivered to the buyer. Possible 
loss of machining time—with costs as 
great as $300—is avoided at the outset. 

Radiography does a great job for 
welding. It saves time and money as in 
this case. It gives customers great con- 
fidence and peace of mind. It opens 
new applications where the welding 
process was once frowned on. 

Radiography can help you build 
business If you would like to know how, 
talk it over with your x-ray dealer. 


RADIOGRAPHY... 


another important example of Photography at Work 


EASTMAN KODAK 
COMPANY 


X-ray Division 
Rochester 4, N.Y. 
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In the Front Office 


Group Capt. S. O. Tudor, military re 
quirements advisor, Bristol Aero Engines 
Ltd 

Ralph S. Euler of Pittsburgh and Walter 
W. Candy Jr. of Los Angeles, elected di 
rectors of American Airlines, Inc 

W. A. Patterson, president of United Air 
Lines, elected a director of the Goodyear 
lire and Rubber Co 

Roy W. Brewton appointed controller of 
Convair Division of General Dynamics 
Corp., succeeding the late Dwight T. Fisher. 

Edward N. Townsend Jr., named vice 
president of California Eastern Aviation, 
Inc., in Washington, D. C 

Terrell C. Drinkwater, president of West 
erm Air Lines, Inc., and John L. Weller, vice 
president of Trans World Air Lines, Inc., 
named directors of the Transportation Asso 

ition of America 


Honors and Elections 


Dan Jacobson, chairman of the Propeller 
Sub-Committee of the National Advisory 
Committee for Aeronautics. He is chief 
verodynamicist, Aeroproducts Operations 
\llison Division, General Motors Corp 

Harry F. Guggenheim, named elder states 

in of aviation by National Acronautx 
\ssn 

Dr. Nicholas J. Hoff, awarded the Medal 
of the University of Liege, Belgium, for 

ontributions to international cooperation 
in aeronautics among NATO nations and 
services to aeronautical science.” He is 
NATO aeronautical consultant and head of 
the department of aeronautical engineering, 
Polytechnic Institute of Brooklyn, N. ¥ 

Dr. W. Duncan Rannie, new Robert H 
Goddard Professor of Jet Propulsion, Cali 
fornia Institute of Technology 


Changes 


Fred L. Doblhoff, chief engineer, Heli 
copter Engineering Division, McDonnell 
\ircraft Corp., succeeding Charles H. Hur- 
kamp, who has joined Fairchild Engine & 
\irplane Corp 

Arthur W. Robinson, manager, systems 
engineering, General Electric Co.’s Special 
Defense Projects Department. Also, Roger 
E. Robertson, manager-instrumentation en 
gineering; John O. Powers, manager-aero 
thermodynamics engineering and Raymond 
C. Berendsen, manager-control engineering 

Richard Stockwell, formerly editorial di 
rector of American Aviation Publications, is 
now with the advanced propulsion systems 
section, Aircraft Gas Turbine Division of 
General Electric Co. at Evandale, Ohio. 

Dennis J. Phelan, supervisor of aerody- 
namics, Trans World Airlines 

J. E. Taylor, manager, research-new de 
vices, Central Staff Research & Develop 
ment New Devices, Thompson Products, 
Inc.; Walter R. Chapman, manager, de 
velopment-new devices and Joseph C. Well- 
ington, Jr., manager-preliminaty analysis 

Clarence B. Knudson, head of product 
and applications design secticen, Marvelco 
Electronics Division, National Aircraft Corp 
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> Bocing B-52 crash on Feb. 23 during 93rd Bomb Wing training operations 
from Castle AFB, Calif., was caused by an electrical system malfunction. In 
an official statement, USAF said a portion of the B-52 flect has been 
ungrounded and the remainder will be “‘as soon as corrective action can b« 


completed.” 


> Bristol Aeroplane Co. Ltd. has a project to develop a Mach 2.2 research 


aircraft that is now in the design stage. Plane designation is the Bristol 22 


Lockheed is pushing an all-weather version of the F-104A equipped with 
i lightweight radar and armed with two Falcon missiles as an inner defense 
interceptor for Air Defense Command. 


> Convair is conferring with Howard Hughes on a medium-range jet trans- 
port design utilizing four General Electric J79 turbojets. The Convair pro- 
posal would be competition for the Lockheed Electra in the medium-range 
field. United Air Lines is also interested because they want to standardize 
their new maintenance system on turbojet engines rather than handle both 
turboprop and turbojet. 


P Air Defense Command pilots will get their atomic missile practice with 
the Tingaling—a version of the Douglas Ding Dong missile that is ballisti 
cally identical to the real missile but has only a spotting charge of explosive 
in the warhead instead of the nuclear explosive of the operational missile 


> Martin P6M SeaMaster jet flying boat will be powered by Pratt & Whit- 
ney J75 turbojet in the 15,000-Ib. thrust class in its production versions. 
Both prototypes used the Allison J71 plus afterburners. 


> Three Canadian firms will manufacture the U.S.-developed Sperry Spar 
row air-to-air missile for the Royal Canadian Air Force. The Sparrow will 
replace the Canadian-designed Velvet Glove (AW Nov. 28, p. 7) as arma 
ment for the Avro CF-100 all-weather interceptor. The Velvet Glove was 
abandoned after five vears of development because of its lack of range 
Preliminary work on the Sparrow already has begun. A. V. Roe Canada 
Ltd., Toronto, is in charge of the project; Canadair Ltd., Montreal, will 
make the missile frame; Canadian Westinghouse Co. Ltd., Hamilton, will 
make the electronic gear for the guidance system 


> Canadair Ltd., Montreal, is negotiating for sale of its Sabre 6 aircraft 
powered with the Avro Orenda 14 engine to the West German Air Force. 
Peter Redpath, Canadair Ltd. vice president, has been in Bonn discussing 
the sale. 


> Boeing Airplane Co. is scheduled to display full-scale interior mockup of its 
707 jet transport in New York this month. Five-abreast seating will be fea- 
tured, with Boeing-designed chairs of unusual modern-classic design. Walter 
Dorwin Teague Associates, industrial designers, are supervising mockup 
construction for Boeing. 


> Cessna is now rolling out a Model 310 twin engine executive plane every 
working day. Sales rate on the Model 310 reached 26 a month for last 
December. 


> Army is getting three of Aero Design & Engineering Corp.’s new Super 
Acro Commander 680’s, designated L-26C. 


> Canadian Navy is getting about 40 McDonnell F2H-3 Banshees for use as 
a long-range all-weather carrier fighter. 


> Bristol Mark 100 Britannias are being modified to correct trouble encoun- 
tered with stiffening of controls at high altitudes and low temperatures 


>» Next Lycoming turboprop will be the 1,800 hp. 155, which is a scaled up 
version of Lycoming’s 850 hp. 153. The T55 will feature the same com- 
pressor layout as that of the 153, including several axial stages followed by a 
centrifugal stage, compact combustion system, free power turbine and very 
economical use of critical materials which characterize the T53. 
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AIRLINES 


THESE GREAT AIRLINES 
BRING YOU BOEING JET SERVICE 


WILL 


Fleets of Boeing Jets like the plane pic 
tured above have been ordered by all 
seven of these major airlines. Delivery 
of the big, swift 550-600 mph iirliners 
will begin late in 1958, and the first 
ones will be in scheduled service a few 
months after 

These airlines have chosen Boeing 
Jets because they know what thev’re 
getting. Boeing’s 707 prototype air 
plane has been flying for well over a 
ycar—proving its performance in more 
than 360 hours of flight tests. 


Pilots and officials of these airlines 


have flown the 707 
enced for themselves its ease of handling 
ind excellent flight characteristics — the 
extraordinary smoothness and quiet of 


I'hey have experi- 


its ride. They have discovered how eco 
nomical it is to operate and how its 
design makes maintenance simple and 
quick. They know its speed and range 
—not from paper calculations but from 
actual flight records 

In October the Boeing 707 crossed 
the continent twice—from Seattle to 
Washington, D. C., and return—in 8 
hours, 6 minutes! That’s an indication 





AIR FRANCE 


of the schedule time you can expect 


aboard the new Bocings. Bocing Jets 
will be first in 
Boeing had enough faith in jet trans 


ports to build a prototype with its own 


service because only 


moncy—and cnough experience in pro 
ducing big multi-jet aircraft to carry the 
job through 

Over a period of nearly 40 years, 
Bocing has proved its leadership in avia 
tion research, design, engineering, and 
in the ability to produce and deliver 
large numbers of high-performance air- 
craft on schedule. 
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Ike’s Effect on Defense 


President Eisenhower's decision to seek re-election will 
major effect on the military situation 
In general the fact that he will seek and probably get a 
second term in the White House will tend to preserve 
the status quo in airpower policy of a substantial, stabl 
program operating without much regard to the progress 
made by the Russians. 

Rising tide of military criticism from Pentagon brass 
will probably subside because few are anxious to face the 
prospect of bucking their five star commander-in-chief for 
another five years. On Capitol Hill it raises the prospect 
that any additional airpower money voted by Congress 
will be impounded by President Eisenhower in the same 
manner in which President Truman withheld $800 mil 
lion in USAF funds after he lost the 70-group fight in 
Biggest hope for critics of the current airpower 
policy, who are genuinely Russian progress 
during the past few years, is to penetrate the Pentagon 
political curtain of censorship and get the facts directly 
to the President and the American people 


have a airpower 


( OngrIc ss 
worried by 


Continue Renegotiation? 


Renegotiation Board claims it is taking no position 
on the question of whether renegotiation should be 
continued. The statement came at executive 
of the Joint Congressional Committee on Taxation. 

But the Board’s acting chairman, Thomas Coggeshall, 
commented before the House Appropriations Committee 

“If vou take the President's of last vear as 
the point of departure, namely, the recommendation 
that renegotiation be continued so long as over 50% 
of the budget goes to defense, I would sav that if that 
is taken as a proper point of departure and supported, 
it could go on indefinitely. That is what the representa 
tives of the Defense Department have said definitely 
hat thev see no likelihood for some vears to come of 
presenting a military budget of less than 50% of the 
total budget.” 

On extending renegotiation to Dec. 31 of this vear, 
Congress stipulated the study by the taxation committec 
to determine if there should be a further extension 
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message 


Gardner Successor 


There is little speculation at the Pentagon about a 
possible successor to Trevor Gardner, who quit his post 
is USAF Assistant Secretarv for R & D with a blast at 
Administration policies. Air Force officials are waiting 
with some trepidation for the vacancy to be filled, know 
ng almost with certaintv that the chosen man will b« 
considerably more conservative than his dynamic _pr¢ 
decessor. Temporarily, Gardner's chair is being filled 
by Richard FE. Homer, his former Deputy for Requir« 
ments. Horner has been in the than a 
vear. is former general engineer at Edwards AFB. 


Pentagon less 


Monroney Policy 


Sen. Mike Monroneyv (D.-Okla.) is making it in 
creasingly difficult for industry opponents to get a hear 
ing before the Senate Commerce Aviation Subcommitte« 
on his legislative proposal to separate the Civil Acro 
nautics Administration from the Commerce Department 

The Air Transport Assn.’s solid opposition is well 


Washington Roundup 





known, vet the scheduled airline’s organization has twict 
been cancelled out, with the latest tentative hearing 
date put back from Mar. 5 to Mar. 9. In the meantime 
Sen. Monroney is polling the ATA member carriers by 
wire in an apparent effort to breach the airline ranks 

An AviAT1Ion WEEK survey re\ that 42 out of 
+5 air lines support the ATA Both Trans 
World Airlines and Northwest take a neutral 
stand. Central Airlines, a local operating 
in Oklahoma, cast the only vote 


caled 
position 
Airlines 
service Carric! 
in favor of separation 


Safety Data 


You can discount press reports that USAF has clamped 
a secrecy label on its accident statistics. It is true that 
the fiving safety experts are making it more difficult for 
newsmen to get a rundown on the current crackup ind 
fatalitv rate, but the data released. The Ai 
Force is confident, despite a recent flurry of accidents 
that the overall rate is not anv higher than it 
this time last year. USAF personnel in some cases are 
sensitive about reports that the budget does not provide 
enough money for proper aircraft maintenance. How 
ever, where the budget hurts, aircraft are grounded or 
kept in fivable standby status; they are not sent on 
operational missions 


will be 


was at 


Civil Defense to Defense? 


Department of Defense does not want to take over 
the job of managing civil defense, as proposed in numer 
ous bills pending in Congress. The House Government 
Operations Subcommittee on Military Matters headed 
by Rep. Chet Holifield (D.-Calif.), has hearings under 
wav which will continue for another two months 

Adm. Arleigh Burke, Chief of Naval Operations, pro 
tested that giving Defense Department responsibility 
for civil defense would simply “dilute” military strength 
He said the Secretary of Defense should not be the “‘arbi- 
trator” between the civil and military programs 

Gen. Nathan Twining, USAF Chief of Staff, testi 
fied that the basic responsibility for civil defense should 
remain at the local level. ““Nothing would be gained by 
transferring leadership to the Department of Defense,” 
he said. “It would lead to an unwieldy concentration 
of dissimilar agencies r 


Washington Airport 


he decision on a site for a second Washington ait 
port is now up to Congress, where the explosive problem 
was adroitly dumped on the Senate Commerce Aviation 
Subcommittee by Louis §. Rothschild, Undersecretary of 
Commerce for ‘Transportation 

Rothschild was stung by the ridicule heaped on his 
proposal for a local three-jurisdiction airport authority 
to be supported by private financing and the vigorous 
objections to a recent recommendation for joint 
civil/ military use of Andrews AFB, Md. He told the 
“We'll ask for construction mone 


1 site 


More 


subcommittec imm«¢ 
diatelv if you'll only give us a decision on We'll 
also need your support, vou know, before the appropria 

tions committec 
The Senate group grabbed the ball and gave 
indication their choice would be the nearby Burke, Va.., 
site, which was the original CAA choice five vears ago 
—Washington staff 


CvVcr' 
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TWIN FEATURES FOR THE TWIN-BONANZA ore weight saving and rigidity 


through use of magnesium sheet for the elevators, rudder and ailerons. 


Private planes, too, 


made with 


MAGNESIUM 


Vital areas of the new Beechcraft Twin-Bonanza are 
made with magnesium for extra lightness . . . extra rigidity 


Less weight and greater rigidity. Design simplicity and cost 
reduction. These are benefits of magnesium that Beech Aircraft 
Corporation has utilized for many years. They build an out- 
standing product using this lightest of all structural metals. 


You can do the same thing. 


If lighter weight will improve your product, if extra strength 
will do it, or simplified design and fabrication—then the best 
choice of metal for you is magnesium! 


You'll get prompt attention from your nearest Dow sales office, 
or THE DOW CHEMICAL COMPANY, Magnesium Sales Dept., 


MA 359G-1, Midland, Michigan. 


you can depend on 


LUXURY TRANSPORTATION for six people is provided in the 
stylish Twin-Bonanza. Lightweight magnesium contributes sig- 
nificantly to a top speed of 214 mph—a range of 1650 miles. 




















PARTS MADE OF MAGNESIUM SHEET ore indicated by dark 
areas in this diagram of the new Beechcraft Twin-Bonanza. 


DOW MAGNESIUM 








Wilson’s Order Threatens R&D Effort 


Defense Secretary’s shift of development authority 
provokes wide concern; Furnas delivers ultimatum. 


By Claude Witze 


Washington—IThc nation’s milit 
h and development effort 
v threat in the Pentagon 
roused by what appears to be 
] f more than half his authoritv and 
further cnppli gofthe R& D program 
Dr. Clifford C. Furnas, Assistant Sc 
i Defense for Research and Devel 
opment since last Dec. 5, has delivered 
ultimatum to Defense Secretary 
Charles E. Wilson in an attempt to 
rt the new crisis 
Dr. Furnas, a distinguished scientist 
nd former director of Cornell Acro 
utical Laboratory, has told Wilson he 
will leave his post unless Wilson restores 
fice ruth rity shifted on Keb 
Frank D. Newbury, Assistant 
f Defense for Applications 


grcatly increasing New 
R & D proj 
ibshell in th 
ndum to the 
innounced that 
nsibilitv for the 
} thie 


nt pro 


Wilson said, is to “ 


for more cftective review 


Called Backward Step 


nmediate reaction of both military 
lan R & D personnel was one of 
redulity in view of the long postwat 
to separate production experts 
om interference with scientific ad 
inces 
Ihis decision,” a top Air Force offi 
cial tokd AVIATION WEEK, “goes countei 
to evervthing we have been trving to 
do, if this memorandum means what it 
savs. USAF has been putting every pos- 
sible effort into the separation of R & D 
from production-minded people. This 
is a step backward.” 

USAF Secretary Donald A. Quarles, 
who preceded Dr. Furnas in the De- 
fense R & D post, was not directly 
involved in the new hassle, but it is 
widely known that Quarles fought re- 
lentlessly against Newbury’s effort to 
invade the development field during 
his tenure in the office 

Dr. Furnas’ threat to quit followed 
closely the resignation of USAF’s As- 
sistant Secretarv for Research and Devel 
opment, Trevor Gardner (AW Feb. 13, 
p. 28). There was speculation that if 
Dr. Furnas does leave, his departure 
will create an even more critical situa- 
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NEWBURY: More Power. 


WILSON: In the Middle. 


FURNAS: Threat to Resign. 


tion than the departure of Gardn 

has bluntly told the pi ( ¢ 

that h« quit in pI t against Defer 

Department’s attitude tow dR&D 
Gardner since has been a witness | 


fore Congressional committees and 


cheduled to make more important a] 
pearances before investigations into thi 
Defense Department particularh 
guided missile program. There was s] 
ulation that Wilson will make a stro 
bid to keep Dr. Furnas on his staff. 
least partially to prevent him from 
ing Gardner 1 technically compet 
witness who would criticize the Depart 
ment’s performance 

Expansion of Newbury’s powcr 
development follows veral month 
deep concern over the evident su 
of the Russians in 
velopment and_ pr 
new weapon Onlh ( 
the change, Gen ithar I' wining 
USAF Chief of Staff immed Congr 
that we are bei tpace vy the S 


ng ul 
ets in R rat 1) A\\ | b ? » Zt 


Concern at All Levels 


R& Dv 


the 
ther 


the nec I 

ent and well-known 
work done on th r¢ rule, whi 
changed the shape of some aircraft ther 
in the prototype stage such as the Con 
vair F-102—but salvaged projects that 
otherwise would have been failures 

Adding to the tense situation—and a 
source of particular irritation to D1 
Furnas—is the fact that the memoran 
dum ordering the change was circu 
lated to the service secretaries before it 
came to his attention. The scientist 
made a point of this in his letter to 


Wilson 


Wilson’s Memorandum 


One report said Dr. Furnas did not 
know about the change until he read of 
it in a Washington newspaper. A De 
fense Department spokesman denied 
this, insisting that the Assistant Secr« 
tary and “his people” had been con 
sulted before the memorandum was 
drafted 

Key paragraph from the Wilson mem 
orandum said: 
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“This (applications engineering) re- 
sponsibility covers all development proj- 
ects submitted for review and approval 
to the Office of the Secretary of Defense 
by the military departments, including 
development projects submitted in sup- 
port of annual budget estimates, annual 
apportionment requests and interim re- 
programming proposals. Such develop- 
ment projects exclude projects that are 
exclusively of a research or exploratory 
nature, such as projects whose planned 
purpose is to explore a field of knowl- 
edge in search of new information, to 
study new concepts that may result in 
the development of new or improved 
materiel, or to prove the feasibility of 
new ideas or principles; and whose pur- 
pose and currently planned funding 
does not provide for development of a 
complete unit or component for service 
use.” 

This statement was interpreted to 
mean literally that Dr. Furnas will have 
prime responsibility only over pure re- 
search and exploratory development 
hereafter and that Newbury will exer- 
cise control as soon as weapons hard- 
ware is involved. 


Opposes Other Recommendations 


It was pointed out that almost with- 
out exception all postwar studies of the 
R & D problem have been vehement in 
their denunciation of this policy. 

For example, a House subcommit- 
tee’s study of military R & D in 1954, 
found that some of the nation’s top 
scientists emphasized “the great need 
for relieving research and development 
operations from many of the standard 
procedures and regulations which per- 
tain to procurement and logistics func- 
tions.” 

So far as USAF is concerned, a 
spokesman pointed out that the very 
creation of two commands for research 
and development and for materiel was 


a step intended to insure separation of 
the functions. 


Comptroller's Role 


“The Air Force,” he told AviaTIon 
WEEK, “recognizes the equal impor- 
tance of R & D and production. It is a 
proven fact, however, that R & D is the 
harder job and at every opportunity it 
becomes compromised to the easier 
production job. This new order will 
make R & D subservient again. It has 
been too much so in the past.” 

Apparently an important factor in 
the situation is an attempt to increase 
indirectly the control of funds by W. J. 
McNeil, Defense Department Comp- 
troller. Wilson’s memorandum says 
that fiscal procedures on development 
projects are to be worked out in the 
future by McNeil and Newbury, with 
no mention of a role for Dr. Furnas. 
The process is to follow another Wilson 
memorandum, dated June 10, 1955. 

The 1955 memo stipulates that New- 
bury has responsibility for recommend- 
ing action on ‘certain requests for 
utilization of funds, including appor- 
tionments.”” In the 1955 memo this is 
restricted to obligations for production 
and procurement. It says that requests 
from the military departments must be 
sent to McNeil’s office and that he will 
act on recommendations from Newbury. 

The addition of development projects 
to production and procurement in this 
process obviously gives Newbury and 
McNeil the power to decide which 
scientific breakthroughs will be ex- 
ploited, even to the extent of proto- 
type construction. 

This fact is a source of distress to the 
R & D staffs in Defense as well as the 
military services. The old Research and 
Development Board was replaced with 
the creation of Dr. Furnas’ office nearly 
four years ago with one main purpose— 
to provide one man with the organiza- 





‘Crash’ Programs 


In his recent resignation from the 
Air Force as Assistant Secretary for Re- 
search and Development, Trevor Gardner 
called for a “crash” program to advance 
the U. S. ballistic missile program. Gard 
ner had urged such a schedule while in 
office but was unable to win Defense 
Department agreement. It is equally 
clear that the Russians have a “crash” 
missile program. 

The Department’s more conservative 
attitude has been expressed by Frank D. 
Newbury, Assistant Secretary for Appli- 
cations Engineering, who now has been 
given new power over R & D. About a 
year ago, Newbury told a House Sub- 
committee on Appropriations: 

“Experience has shown that crash pro- 
grams, where large quantity production 
has been started before development has 
been completed, can be very expensive, 
in time and costs, unless exceptional en- 
gineering judgment is used in estimating 
the risks. As a rule these crash programs 
have not paid off.” 














what the job was as he went along. 


staff director: 





Newbury’s Job 


Ever since its establishment in the Department of Defense, there has been a 
good deal of speculation on the exact mission of the office of the Assistant Secretary 
for Applications Engineering. Assistant Secretary Frank D. Newbury himself has 
been quoted as saying, when he took the office in 1953, that he would have to learn 


Before a 1954 House subcommittee on government operations, known as the 
Richlman Committee, the tollowing exchange took place between Trevor Gardner, 
then USAF Special Assistant for R & D, and Michael P. Balwan, the committee’s 


Mr. Gardner: Frankly, I would not know how to reorganize our setup to include 
right down through the bottom of the organization a reflection of this applications 
engineering philosophy. We do have groups of people that roughly perform the 
function that is roughly described by the Applications Engineering Secretary’s 
duties, but I just would not know how to organize the Air Force to do this. 

Mr. Balwan: As I understand the office. on the level of the Secretary of Defense, 
the Assistant Secretary for Applications Engineering is there to curb the enthusiasm 
of the developers to get their items into production, is that not so? 

Mr. Gardner: I will have to confess it is not too clear to me what the Assistant 
Secretary for Applications Engineering is there for. 

Mr. Bulwan: We do not know ourselves. 








tion and power to spend money to fill 
strategic needs with adequate weapons 


Aim May be Frustrated 


There is strong feeling that this aim 
will be frustrated if the Assistant Secre 
tary of Defense for R & D is confined to 
pure research and exploration. 

In reply to queries from AviATION 
Week, a Defense Department spokes- 
man gave this information about the 
new order: 

e Newbury is given program control, 
including fiscal control, over develop- 
ment projects in an effort to make sure 
that “readiness” is emphasized. 

e@ Major aim of the new order is “to 
eliminate duplication” and speed devel- 
opment by concentrating on fewer proj- 
ects with great promise. 

e Far from cutting down on Dr. Furnas’ 
responsibilities, the spokesman said, the 
new order mav even broaden activity 
in the research field, once the R & D 
office is relieved of direct responsibility 
for continuation of development work 
¢ The Department spokesman reiter- 
ated that Defense does not agree with 
the Hoover Commission’s recommenda 
tion that the R & D and applications 
engineering offices should be combined 
(AW Jan. 23, p. 34). 

Upon issuance of the order giving 
Newbury wider power over develop- 
ment, Wilson departed for a Florida 
vacation. He was due back at the 
Pentagon today to face the letter from 
Dr. Furnas and a possible showdown 
with his entire R & D staff. 

Enlargement of Newbury’s role to 
take in greater responsibility for 
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Temco Trainer 








Pilot revs up engine of Temco Aircraft Corp.’s new model 58 flight and armament trainer 


(AW Jan. 23, p. 34). Wing armament includes Oecerlikon rockets and general-purpose bomb. 
lrainer, powered by a 340-hp. Lycoming GSO-480-AIA, has a cruising speed of 174 knots 
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Telephone Laboratories and had 
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One Pentagon source close to the 
Wilson regime now 
secretaries they have to 
have treatics themselves, that 
drawn up with no regard for the 
done and what we have 
experience. * 
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Newbury’s Views 


Additional background can be found 
Newbury’s Capitol 
Hill during hearings on the Fiscal 1956 
budget. Before the \ppropria 
tions subcommittee, Newburv admitted 
it is not practicable to transfer staff 
jurisdiction of a project from R & D 
to applications engineering during the 
progress of the work. 

He repeatedly made it clear that he 
is opposed to joint responsibility and 
said that “additional progress can be 
made in the desirable reduction of this 
irea of joint responsibility.” 

On the subject of economies, New- 
bury said a year ago that he could not 
cite any clear-cut example of his of- 


testimony on 


House 
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Production 


R & D vs. 


The basic conflict between scientists 
and production experts is long and there 
are times when it has been bitter. It 
has plagued both the military services 
and industry. Here are the opinions of 
two top experts on the subject: 

“There. is quite a proper attitude and 
procedure in procurement that tries to 
account for every single piece of equip- 
ment down to the last nut and bolt and 
screwdriver. When you start doing that 
with research you may cripple it with 
red tape. There are also contracting 
procedures in procurement that have to 
be proven repeatedly not to be applicable 
to research and to hold it back when 
you try to make it applicable.”—Dr. James 
R. Killian, Jr., president, Massachusetts 
Institute of Technology. 

“In creative development new con 
cepts must emerge from the realm of 
technology, and new gadgets assessed, 
before a specification is written. Specifi 
cations are principally useful for repro- 
ducing what has already been done; as 
a guide for future development they 
discourage and divert attention from the 
really new and important things.”— 
Dr. Lloyd V. Berkner, president, Asso- 
ciated Universities, Inc. 
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Opposed KC-135 

Newbur n th 

it the h 
ntributior 

ICW had recommecnact that } 

Boeing KC-135 jet tanker program b 
ind that the 

placed with a converted B-36 or B-5: 
His office was unsuccessful in that effort 
but did manage to dissuade the Nav 
fiom ordering eight Martin P6M Sea 
Master jet flving boat Iwo 
built thus far 

Another chapter of Newburvy’s his 
torv in the Defense Department that 
was recalled last week was his effort a 
vear ago to bring about standardization 
of aircraft turbine engines 

In this case, he proposed setting up 
rigid thrust ratings and engine diam 
eters. He also favored a program that 
provide for final development 
nd evaluation of onlv one engine out 
of the designs offered in anv competi 
tion (AW Jan. 24, 1955, p. 18) 

Industry and military reacted 
indignation The Aircraft Industries 
Assn. and individual engine makers 
voiced strong objections and _ pointed 
out that an entire weapons svstem can 
be washed out because of the failure of 
one engine project, if no alternative 
power unit is available. A compromis¢ 
finally was reached. In effect, it was a 
defeat for Newbury 

Chere was general agreement in R & 
D circles that Newbury, given authority 
over development project, will oppose 


discontinued plane be 


have been 


would 


with 
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many new ideas, multiple approaches, 
test programs and provisioning of equip 
ment considered essential by the sci 
entific men seeking to exploit break- 
throughs. 

[his viewpoint is supported by the 
testimony of outstanding experts and 
a long series of reports to Congress and 
the White House on military R & D. 
hese witnesses have agreed that radical 
new weapons ideas must be pushed by 
pure scientists because military men 
ind production experts impede progress 
in this field. And, they say, the radical 
ideas must be carried up to the point 
of tactical and experimental demonstra- 
tion. 

Said Dr. James R. Killian Jr., presi- 
dent of the Massachusetts Institute of 
rechnology: 

“Many of the technological advances 
that helped to win the last war, such as 
radar, the atomic bomb, the proximity 
fuse, were the result of the free-wheel- 
ing methods of outstanding academic 
scientists and engineers who had always 
been free of any inhibiting regimenta- 
tion and organization.” 

Newbury, on the contrary, has testi- 
fied that his office is eager to introduce 
more planning and management into 
development. Part of his mission, he 
believes, is to cut the types and sizes of 
weapons and equipment with great em- 
phasis on standardization. All these are 
inathemas to the R & D expert, who 


holds that scientific progress is impossi- 
ble in this kind of atmosphere. 


Newbury is 75 years old. He retired 
is a vice-president of Westinghouse 
Electric Corp. in 1946 and was called 
to the Pentagon to head the applica 
tions engineering office when it was 
created in 1953. An engineering grad- 
uate of Cornell, he spent his entire 45 
vear career with Westinghouse. 

Dr. Furnas is 55 vears old, a graduate 
of Purdue. He also holds a doctorate 
from the University of Michigan. He 
is on leave from his regular post as 
Chancellor of the Universitv of Buffalo. 
\ veteran in Defense Department 
R & D work, he has been associated 
with its programs since 1948, and most 
recently was Chairman of the Technical 
Advisorv Panel on Aeronautics. 

In the old Research and Develop- 
ment Board, he was a member of the 
committee on aeronautics and guided 
missiles. He is a member of the Com- 
mittee on Aircraft Construction of the 
National Advisory Committee for Aero- 
nautics. 

Dr. Furnas has had a long scientific 
career, during which he was connected 
with the U. S. Steel Corp., the Bureau 
of Mines, Yale Universitv and the Na- 
tional Defense Research Committee. 

In 1943 he became director of re- 
search for Curtiss-Wright Corp. and 
moved to Cornell when the laboratory 
was given to the university. 
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Airpower Probe to Open in April 


Washington—Investigation of U. S. 
military aircraft and missile programs 
by a special subcommittee of the Senate 
Armed Services Committee will begin 
about April 2 with open hearings. 

Appointment of the subcommittee, 
headed by Sen. Stuart Symington 
(D.-Mo.), climaxed a month of furi- 
ous public debate on the relative 
status of the United States airpower 
program in relation to Russian aircraft 
and missile development. Other mem- 
bers of the subcommittee are Senators 
Henry Jackson (D.-Wash.), Sam _ J. 
Ervin, Jr. (D.-N. C.), Leverett Salton- 
stall (D.-Mass.) and James Duff (R.-Pa.). 

Sen. Symington’s group still is in the 
planning stage but has decided that all 
witnesses appearing before it will be 
asked to testify under oath. It is likely 
that witnesses will include aircraft in- 
dustry officials firms have key 
missile and aircraft development and 
production programs, Pentagon civilian 
officials and military brass. 

“Our goal is to get the American 
people the truth about their airpower 
program,” Sen. Symington told Avia 
rion Week. Earlier, in a speech on the 
Senate floor Sen. Symington charged: 

“We Americans are now being forced 
to bow down to a policy of secrecy 
never explained, never justified. Those 
who demanded that this policy be re 
versed are often criticized and some 
times ridiculed. No secret government 
has ever remained free.” 

Both Symington and Jackson were 
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B-52 vs. Bison 

Washington—Debate over the U. S. 
aircraft program has produced a clear-cut 
picture of the relative status of the 
Boeing B-52 long-range jet bomber and 
its opposite number in the Russian air 
force—the Bison. 

Congressional sources said the B-52 
deliveries totalled only four planes in 
January while the Bison is currently being 
delivered at a rate of 15 planes per 
month. The original USAF B-52 pro- 
gram called for a maximum rate of 14 
planes per month but this now has been 
changed to a schedule of 17 planes a 
month. Bison production is being accel- 
erated to 25 per month. 

Gen. Nathan F. Twining, USAF 
Chief of Staff, said the Russians now 
had more Bisons than the USAF had 
B-52s. Current figures indicate the Rus- 
sians have 70 Bisons in service units 
while USAF has 30 B-52s in Strategic 
Air Command, in addition to those being 
used for development testing by USAF 
and Boeing. 











critical of Administration policy on de- 
fense information last week. Symington 
charged misleading information was 
given by the Defense Department pur- 
porting to show that Boeing B-52 pro- 
duction was 17 planes a month when in 
fact it was only four. Jackson charged 
that USAF Secretary Donald A. Quarles 
was deprecating the importance of an 
intermediate range ballistic missile in 
order “to prepare the American people 
for the bad news that the Russians have 
beaten us to this weapon.” 

Meanwhile, Rep. James Patterson 
(R.-Conn.) said the U. S. would have 
a 1,500-mile-range ballistic missile in 
full scale production within “18 to 24 
months.” He said, “the Army is on the 
verge of breaking the barrier in the 
ballistic The 1,500 mile 
missile is a reality.” 

Areas to be probed include 
© Boeing B-52 heavy jet bomber. Secre 
tary Quarles told the Senate Armed 
Services Committee that USAF must 
rely on the B-52 for its long-range 
atomic striking force for at least another 
five and possibly 10 vears. Gen. Nathan 
F. Twining, USAF Chief of Staff, testi 
fied that the Russians now have more 
Bison bombers than USAF has B-52s 
Boeing officials told the House Armed 
Services Committee that their Seattl 
and Wichita plants were meeting cu 
rent USAF schedules but could double 
or triple production in these facilities. 
e Intermediate range ballistic missile. 
Sen. Symington and ‘Trevor Gardner, 
former USAF Assistant Secretary for 
Research and Development, have said 
the Russians are ahead in this field. The 
Pentagon party line is that while the 
Russians have firing 900-mile- 
range rockets for over six months, this 
does not mean they have a missile. 

e Intercontinental ballistic —_s missile. 
Controversy in this program centers on 
its management and the degree of 
priority assigned to it. 

© Defensive fighter aircraft. Controvesy 
in the area will center on whether 
USAF has in fact really accelerated its 
Century series fighter production since 
last summer as it promised Congress 
last June, or whethcr this acceleration 
has been restricted to token increases 
because of budgetary limitations. 

Congressional support for an aircraft 
and missile investigation developed after 
sensational testimony by Gen. Twining 
before the Senate Armed Services Com 
mittee last month (AW Feb. 27, p. 26) 
on the relative status of U. S. and Rus- 
sian aircraft production and develop- 
ment. Sen. Richard Russell (D.-Ga.) 
said it was clear to him that about $1.5 
billion should be added to USAF’s 
Fiscal 1957 budget. 
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Douglas Reports $2,138 Million Backlog 


Doug tlas 
iced its 


iv rie 


Aircraft Co. last week is 
annual report for 1955 detail 
s work in the field of 
commercial transports and 
urcraft that had _ pro 
ital backlog of $2,138 million 
by the end of the fiscal year on Nov. 30 
Orders for commercial airliners of all 
tvpes accounted for more than $1 bil 
lion of the backlog, and Douglas re 
vealed that orders for its proposed DC-8 
jet transport ilone amounted to more 
than $500 million. Since Nov. 30, addi 
tional DC-S orders totaling $170 mil 
lion have been received. Of the back 
log, 45% is commercial, 559% military 
Net sales of the company were r¢ 
ported at $867,504,228; net carnings 
at $28,215,262, or $7.65 a share as com 
pared with $9.80 per share in 1954 
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Transport Orders 


Orders for the DC-8, excluding op- 


tions for additional craft, now total 107 
aircraft. Until production for the DC-8 
begins to roll, Douglas will be engaged 
in filling a huge backlog of commercial 
piston-aircraft orders. 

Airline purchases of 217 piston-pow- 
ered transports during 1955 brought 
Douglas’ unfilled orders for planes of 
the DC-6 and DC-7 series to a total 
of 282. These include 17 DC-6A Lift- 
master cargo transports, 85 DC-6B 
senger planes, 76 DC-7 and DC-7B air- 
craft and 104 DC-7Cs. Deliveries of 
the DC-7C are scheduled to begin in 
April. 

The annual report revealed that 
Douglas’ Santa Monica Division in 
1955 produced a total of 108 transport 
aircraft for an average rate of nine per 
Included among these aircraft 
DC-6As (both military and 
commercial), 14 DC-6Bs, 9 DC-7s and 
24 DC-7Bs. The nine-per-month air- 
craft rate for 1955 is expected to reach 
13 per month by 1957. 


month 
were 6] 
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engineering was 
m the DK “( early in “the 
the plane is now in production at 
Santa Monica. The DC-8 jet transport 
ilso will be produced here 
Recently established at the 


was a new missiles engineering 


ompleted 


summer, and 


division 
depart- 
ment 

lhe annual report reveals that eight 
major missile projects are under way, 
including the Nike, Sperry Sparrow | 
and Honest John, all in production at 
Santa Monica. Other Douglas missile 
programs cover the Ding Dong, Little 
John and an intermediate-range ballistic 
missile 

(The Charlotte, N. C 
Division is nearmg production status as 
a second source for the Nike missile.) 

Also established at the division was 
a new activity known as Aircraft Opera- 
tions Engineering designed to 
strengthen the company’s work in the 
fields of economic planning, market 
research and operational suitability of 
both commercial and military aircraft. 

A new manufacturing facility has been 
established for the division at Culver 
City. Both aircraft (principally trans- 
port) and missile assemblies will be 
produced at the new location. 

rhe report said Douglas’ E] Segundo 
Division’s Aero X24A program “marks 
the first time the company has designed 
and coordinated the development of 
an armament control system simultane 
ously with the development of an air- 
plane in order to achieve ideal operation 
compatibility between airframe and sys- 
tem.” The fire-control equipment to 
come out of the program is undoubtedly 
for use in future versions of the F4D 
Skvray and for the upcoming F5D Navy 
uircraft 

Also formed at El Segundo during 
the past year was a weapons delivery 
group with the task of developing new 
methods of finding targets and deliver 


company’s 


icrial weapons m ( 

The division currently | five Navi 
ircraft in production—th« 3D Sky 
warrior, and A4D Skvhawk, F4D Sky 
ray and AD-5/6 Skv1 Uhese latter 
of the Skvraider will be phased 
out in 1956 and replaced in production 
by the AD-7. Douglas is engaged in a 
program to in-flight re 
fueling tanker both the 


AD-6 and AD-7 


ik 


uiders 


vcrsions 


incorporate 


Provislons in 


Production for Navy 


Deliveries on the AD-7 
to run into early 1957, while deliveries 
of the A3D, A4D and F4D run 
into mid-1958 

The report also said that a new Navy 
model (probably the F5D) is now in 
the prototype stage ind ted to 
make its debut in 195¢ 

The highlight of activities at the 
company’s Long Beach Dyivision 
the completion of the giant new turbo 
prop-powered cargo transport, — the 
C-133A, which was recently rolled out 
(AW Feb. 6, p. 26). 

he division also completed its C-124 
program and delivered its 447th planc 
of this series in June 1955. A sup- 
plementary project is a rye modi 
fication of some 200 early C-124s. 

The report said development testing 
of the RB-66B, B-66B and RB-66C 
aircraft “proceeded to the point during 
1955 where all major development prob 
lems were satisfactorily resolved.” 

Detail design of the huge C-132 
transport is being carried out at Douglas’ 
Tulsa Division to which the project 
has been transferred from the Santa 
Monica Division 

Production of the 
wav at Tulsa 

Production of the Boeing B-47 will 
continue at Tulsa until November; 
cvcle overhaul and maintenance of the 
plane will continue there indefinitely. 


ire SC heduled 
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Hearings Near End: 





Profits Probe May Lead to New Policy 


By Katherine Johnsen 


Washington—The goal of hearings 
on the profits and costs of airframe 
manufacturers is a Congressional re- 
port recommending a government policy 
for doing business with private firms 
built up almost exclusively by govern- 
ment financing, according to Rep. Ed- 
ward Hebert (D.-La.), chairman of the 
House Armed Services Subcommittee 
conducting the investigation. 

He told Aviation WeEek there still 
is a question as to whether the recom- 
mendations would be followed up by 
legislation or simply stand as guidelines 
for the militarv services to follow in 
procurement. Hebert also expressed 
doubt as to the possibility of a unani- 
mous report. 

Opinion on the subcommittee varies 
from the suggestions of Rep. George 
Miller (D.-Calif.) that the National Ad- 
visory Committee for Aeronautics be 
cxpanded to handle aircraft development 
to a point where it can be farmed out to 
industrv competitively for production to 
the views held by several subcommittee 
Republicans that aircraft manufacturers 
should fare comparably to commercial 
businesses on earnings. 


USAF, Navy to Testify 


Hebert hopes to wind up the hear- 
ings this week on the 15 major airframe 
firms. Much of the specific data sup- 
plied by the companies in answer to 
i subcommittee questionnaire — will 
simply be inserted in the record and 
published. Testimony from Air Force 
and Navy will finish the sessions. 

“The pattern is already clear,” he 
said. He added that there would be 
no further hearings on aircraft engine 
or equipment producers. 

At the hearings, Hebert and other 
subcommittee members focused on the 
growth of two firms on government busi- 
ness: Douglas Aircraft Co., developed 
from an original $15,000 private invest- 
ment in 1920 to a present net worth 
of $134 million and McDonnell Air- 
craft Corp., developed from a_ private 
investment of $150,000 in 1939 to ; 
present net worth of $24 million. 
MecDonnell’s net worth in 1945 was 
$949.000. 

Douglas and McDonnell were pre- 
ceded by Boeing Airplane Co., the 
Martin Co., Fairchild Engine and Air- 
plane Corp. and Grumman Aircraft En 
gineering Corp., and North American 
Aviation, Inc. 

Points that have been emphasized in 
subcommittee hearings and on which 
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recommendations will be made in a 
report are: 

¢ Incentive price contracts. The margin 
allowed manufacturers on profits above 
the target price varies from 95% to 
the government and 5% to the com- 
pany to a 75 to 25 ratio. 

e Incentive bonuses. Some companies— 
Douglas and McDonnell—grant no 
bonuses. Others—Boeing, North Ameri- 
can, Martin, Fairchild, Grumman—have 
made sizable cost charges against gov- 
crment contracts for such payments. 
Policy varies, Grumman allows no 
bonuses to officers; Fairchild bonuses 
averaged 50% of salary for top manage- 
ment and only 9% for lower employes. 
Air Force has ruled to disallow costs 
for incentive pavments; Navy has not. 
@ Management salaries. These vary 
widely within the industry, for persons 
holding comparable positions. The total 
top management bills also vary widely. 
Some firms with the heaviest work vol- 
umes have the lowest management costs. 
© Military officers. Hebert has been out- 
spokenly skeptical that retired military 
oficers employed by aircraft companies 
do not wield influence with their former 
services. Fairchild, which has employed 
six former top military personnel, was 
the main target for criticism. 

e Contribution allowances. The sub- 
committee has complete data on all 
association, charitable, and other con- 
tribution charges against government 
contracts on which to weigh the extent 
they should be considered allowable 
costs. Attention was focused on this 
question during testimony by Grum- 
man, which developed that over a five 
year period the company has contribu- 
ted $688,403 to hospital, educational, 
association and various other organi- 
zations. 

© Rental of government facilities. Policy 
on this has varied from McDonnell, 
which pays approximately $500,000 a 





Boeing Appeals 


Washington—Boeing Airplane Co. has 
asked the U. S. Tax Court to throw out 
a Renegotiation Board finding that the 
company earned $9,822,340 in excessive 
profits in 1952 (AW Jan. 23, p. 30). 

Boeing called the finding “unjustified, 
improper and unlawful” and said the 
1951 Renegotiation Act is ““unconstitu- 
tional,” since Congress should control 
profits only in times of “grave national 
emergency” and no such emergency ex- 
isted in the period involved. 











year for use of government facilities 
to the other firms which pay only 
nominal rental. Although the industry 
has taken the position that rental 1s 
simply charged against contracts, sub- 
committee members are dissatisfied 
with the lack of a uniform clear-cut 
policy. 

e Private investment in facilities. This 
is one of the most controversial points. 
McDonnell took the position that 
sufficient earnings should be allowed 
so that there could be complete 
private ownership. Hebert protested 
that the government should not turn 
over plants it has financed to private 
ownership. 

eGovernment “bailouts.” The ques 
tion as to whether the military services 
should “bail out” private aircraft con- 
cerns with contracts was raised in con 
nection with the Martin Co. 


‘Rescue’ of Martin 


In connection with the P6M Sea 
Master contract from Bureau of Acro 
nautics, which Martin won in design 
competition with Convair, Hebert 
observed: “It has been government 
business which rescued vou, a_ private 
corporation. There is nothing funda 
mentally immoral or illegal about that. 
It is the wav we are doing business 
But we shall have to set the policy 
as to whether the government is to 
continue under the free enterprise 
system to bail out private companies- 
not for the profit of the individual 
company—but for the ultimate security 
of the country.” 

The industry generally was on the 
offensive at the hearings. 

Fairchild’s executive vice president, 
A. F. Flood, told the subcommittec 
that companies should be “com 
mended” instead of criticized for hiring 
retired officers. He said they “help 
recruitment” by showing that after a 
military career, able officers “‘can com- 
mand a position in industry.” 


Ex-Officers’ Salaries 


Hebert charged that the salaries of 
ex-military officers were “charged 
against contracts for which they did 
nothing.” The officers and their re- 
munecration were: 

e Gen. Jacob Devers: 1953, $17,000; 
1954, $17,500; 1955, $17,500 

e Brig. Gen. William Welch: | 
$24,000: 1954, $25,500; 1955, § 
500. 

e Brig. Gen. James Early: 1953, $5,205; 
1954, $14,500; 1955, $14,500. 

e Maj. Gen. Robert Walsh: 1953, 
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Industry Report on Salaries, 


Investigating Subcommittee are shown below: 


Boeing Airplane Co. 


Selary Bonus Salary Bonus 
195 1953 


Year Ended Dec, 31) 

W iiliam M. Allen, President 

Wellwood E. Beall, Senior V. P. 

Edward C. Wells, V. P., Engineering 

Fred P. Landan, P., Manufacturing 

J. E. Schaefer, V. P.. Gen Mer., Wichita Div. 

Herold E. Bowman, Secretary and Treasurer (Died 7 4 53) 
J.P. Murray, V. P_, Eastern Representative 

— Ne P., Div. Controller, Wichita (Elected 4 29 49, Resigned 
J. O. Yeasting, V. P., Finance 

A. F. Logan, V. P., industriel Relations 

C. B. Gracey, V. P., Manufecturin aoa = 

Evan M. Nelsen, Treasurer (Elected 7-23 5 

James E. Prince, V. P., Admin. pow oat 4 2 52) 

Clyde Skeen, Controtier (Elected 7.23 53) 


TOTAL 


$75,000 
53,340 


$19,900 


$81,705 
14,600 352 


$22,525 
15,900 


36, 
31 
6,000 7/290 
5/300 


$416,385 $103,980 $480,774 $119,490 


Aviation 


Salary 
1953 


$150,000 


North American 


Salary Bonus 


1952 
$140,578 
100,270 


(Year Ended Sept. 30) 

J. H. Kindelberger, Chairman of Board 

J. L. Atwood, President 

R. A. Lambeth, V. P., Finance and Treasurer 

R. H. Rice, V. P., Engineering 

J. S. Smithson, V. P., Manufacturing 

A. 1. Burton, Vice President 

C. J. Gallant, Vice President 

L. L. Waite, Vice President 

S. G. Anspach, Secretary 

C. Starr, Vice President (From 61-55) 
TOTAL 


$506,080 $540,947 


The Glenn L. Martin Co. 


Salary Selery Bonus 
1953 


(Year Ended Dec. 31) 

G. M. Bunker, President and Chairman of Board 
W. B. Bergen, Executive V. P. 

G. L. Martin (Resigned 5-16 52), Chairman 

.. Crenen Penpee> 3-31 — Prenident, V 


. B. 
W. Siemon, v hs Tedustiel Relations 
Sweetser, V. P., Seles and Service 
Uhl,  Enginesring 

, Finance and oe 


. Vv. janutecturin 
Wherton (Resigned 63 35), V P., Finance 
Trimble, V. P., Advanced Design 


TOTAL. 


$100,000 
34,125 


-” 


38, 


g 


€an 


3333338 


32, 


ea vouUnu 


_ 


Ww. 
G. 
R. 
be 
B. 
.S. 


a-omm= 
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$340,575 


i 


Salary- 
Bonus 


Selery- Selary- ~~ 
B Bonus 


Bonus onus 
1952 1953 1954 31 $5) 
(Figures Include Salary and Bonus) 


Salary- 


(Year Ended Dec. 31) 
CORPORATE OFFICE 
Boutelle 
Flood, Exec. V. P., Comp. and Dir. 
J. Frizzell, V. P. 
Bennett, Jr. Treas. 
ul S. Cleaveland. Sec. 
W. Welsh, Tech. Advisor 
, Asst. to Pres. 


> prvimges 
. Chapline, V. P. and Gen. Mer. 
. Lester, Asst. Gen. Mor. 
. Flood, Div. Comp. 
. Gregory, Chief Engineer 
eece, Works Mgr. 
P. Ahlers, Exec. Asst to Gen. Mar. 
W. Conlon, Dir. Eng. 


$125,180 
95,180 
53,500 
39,430 
35,805 
25,500 


28.180 
20,180 


$104,500 $111,635 
75,000 80,135 


45,000 47,000 
29,500 33,135 
29,585 
24,000 
33,750 
29,135 


G. 
E. 
Ww. 
A. 
E. 
L. 
E. 


GUIDED er DIVISION 
. M. Treman, Gen. Mar. 

. A. Speakman, Gen. Mar., V. P. 
W. Paxson, Asst. Gen. Mar 
e} Gaftney, Chief Eng. 

. W. Ellison, Div. Comp. 


R. J. Pheiffer, Exec. Dir Cus Rel. 
A. A. Gassner, Gen. Mar. Eng. Div 


AIRCRAFT DIVISION 
W.L. Landers, V. P. and Gen. Mar 
JH. Baylis, Div. Ind. Rel. 
O. A. Berthiaume Asst. Gen. Mor. 
P_A. Britner, Jr., Div. Comp. 
L. Fahnestock, Dir. of Eng 
P_!. Harr, Mar. of Qual. 
R_ A. Henson, Mor. Fi. Test and Grd. 
Opr 
s.T Ey Mgr. of Mat'ls 
C. F. Slick, Works Mar 
J, E. Steinhauer, Mar. Plant Ops. 
W. Tydon. Chief Eng. 


STRATOS DIVISION 
F. E. Newbold, Jr., V. P. and Gen. Mar 
D. O. Moeller, Chief Eng 
J. W. Livingston, Asst. Gen. Mar 


SPEED CONTROL DIVISION 
ke Smith 


TOTAL 


27, 
341 
21,670 
28,506 
20,670 
$475,983 


$556, 


$421,416 


Bonuses 


Tables of salaries and bonuses totaling more than $25,000 annually as reported by four aircraft companies to House Armed Services 


341 
835 


6.615 
$136,055 


162 $594,250 


Selary Bonus 


19 
(5 Months Ended) 
May 31, 1955 


$140,000 


333 


27,500 
27,000 
32,083 


500 


27,000 
40,000 
57,000 


$179,164 


Fairchild Engine & Airplane Corp. 


Selary- 
Bonus 
Selary- 1955 
Bonus Bonus (To 7 
1952 1954 31-55) 
(Figures Include Selery and Bonus) 


Selery- 


32,083 
21,583 
17,325 
14,641 


12,541 
12,833 


41,431 50,228 
31,058 
24,768 
22,618 
25,375 
21,597 
22,000 


20,902 
14,583 


12,104 


32,500 
23,500 


20,000 
20,083 
20,416 


12,833 
15,041 


35,000 
20,680 
24,264 


22,500 13,124 


$832,144 $969,527 $1,189,152 $749,262 
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$10,000; 1955, $13,- 
500. 

@ Adm. John Towers (Dec.): directors 
fees totalling $3,600 over three years. 
e Adm. Robert Carney, recently retired 
Chief of Naval Operations: as a director 
his remuneration is $1,200 a year, plus 


$200 for each meeting attended. 


1954, $13,000; 


Support of Bonuses 

Boeing’s president, William M. 
Allen, and Martin’s president, George 
M. Bunker strongly supported bonus 
plans. 

USAF’s decision to disallow bonus 
costs, Allen said, “is not a justified 
position. It is being resisted by the 
industry. . . . I make the categorical 
statement that the application of our 
incentive plan has been a fine thing for 
Boeing and the U. S. Government.” 
Bunker declared that “a well adminis- 
tered incentive compensation plan does 
result in better performance and higher 
efficiency and lower costs.” 

McDonnell’s executive vice _ presi- 
dent, Robert H. Charles, protested that 
Congress should approach the matter of 
aircraft procurement “not from the 
standpoint that the industry’s earnings, 
which have represented little more than 
two cents out of every airpower dollar, 
are too high, but from the standpoint 
that the overall price, of which costs 
represent almost 98 cents out of the 
airpower dollar, can be reduced. . . .” 

Charles told the subcommittee that 
if adequate test facilities were available 
to expedite the incorporation of changes 
in developmental aircraft, the taxpayers 
could be saved “millions of dollars each 
vear. 


No Tunnels Available 


“Aside from NACA research tunnels, 
in which there is insufficient time for 
development tests by industry, there are 
at present no tunnels available to us 
capable of performing some of the 
higher supersonic tests we need to 
make,” he said. “There are only three 
tunnels currently available for lower 
supersonic tests and these are so badly 
overcrowded that only a fraction of the 
testing required can actually be per- 
formed. .. . 

“Although three new government- 
owned supersonic wind tunnels should 
be available in the next three years, 
there will be so many more supersonic 
aircraft and missiles under development 
by then that the shortage will be even 
greater in 1959 than it is now.” 

Reporting that testings on the F3H 
and F-101 programs were delaved 44 
months because of lack of facilities, 
Charles said these models “would have 
been brought to combat-readiness many 
months sooner, and the development 
cost appreciably reduced, if adequate 
facilities had been available.” 

These are details on firms developed 
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Atomic Box Score 


London—The Manchester Guardian 
last week estimated that the United 
States has three times as many atomic 
bombs as Russia, and that even Britain 
“now has enough nuclear explosive in 
its possession to destroy every large city 
in the world and probably most of the 
large towns as well.” 

In an article by its scientific corre- 
spondent, the Guardian estimated the 
U.S. stockpile at 32,500 and said the 
U.S. has “probably at least 5,000 plu- 
tonium bombs” from the Hanford, 
Wash., piles and enough uranium 235 
from Oak Ridge, Tenn., to produce at 
least one bomb an hour. 

It estimated the Soviet Union's stock- 
pile at 10,000 atomic bombs—“perhaps 
sufficiently large to make the military 
think it is large enough for all foresee- 
able military purposes.” 

The Guardian said Britain can make 
between 60 and 100 bombs a year from 
its plutonium reactors at Windscale, 
England, and produces enough uranium 
235 at Capenhurst, England, for 600 
bombs a year. 

“The military bomb production of the 
USSR—the only other country which 
has gone in for this bizarre manufacture 
—is less certainly known but probably 
nearer to the American than the British 
production,” the Guardian said. 

Neither British nor American govern- 
ment officials had any comment. 











at subcommittee hearings. (For details 
on North American and Martin, see 
AW Feb. 27, p. 32.) 

Boeing. Government sales accounted 
for 99.6% of total business in 1952; 


99.8% in 1953; 99.8% in 1954; and 
99.7% in 1955. Net worth increased 
from $67.5 million in 1952 to $119 


million in 1955. Bonuses of $2.5 mil- 
lion were paid to 3,742 employes in 
1952: of $3 million to 4,412 in 1953; 
of $3.9 million to 5,042 in 1954. The 
plan was suspended in 1955, after the 
Air Force ruled to disallow such pay- 
ments as contract cost. 

Fairchild. Government sales ac- 
counted for 99.4% of total business in 
1952; 99.3% in 1953: 99.4% in 1954: 
99.4% in 1955. Net worth increased 
from $21.1 million in 1952 to $35.4 
million in 1955. Paid-in capital in- 
creased from $334,328 in 1952 to $7.5 
million in 1955; surplus retained in- 
creased from $14.6 million in 1952 to 
$21.2 million in 1955. 

Gmmman. Government sales were 
99.5% in 1952: 99.4% in 1953: 98.6% 
in 1954: and 98.9% in 1955. Net 
worth increased from $32.8 million in 
1952 to $44.7 million in 1955. Surplus 
retained in the business increased from 


$22.8 million in 1952 to $27.1 million 
in 1955. The company’s bonus plan ap- 
plied to over 11,000 in 1952, 1953 and 
1954 and to over 12,000 in 1955. 

McDonnell. Government sales ac- 
counted for 100% of business from 
1952 through 1955. Net worth of the 
company increased from $12.2 million 
in 1952 to $24 million in 1955. Surplus 
retained in the business increased from 
$8.7 million in 1952 to $16.8 million 
in 1955. 

Douglas. Government sales were 
86% of business in 1952; 88% in 1953; 
82.6% in 1954: 88.9% in 1955. Net 
worth increased from $81 million in 
1952 to $134 million in 1955. Surplus 
retained in the business increased from 
$51 million in 1952 to $102 million in 
1955. Government-owned facilities 
amount to $168 million, at cost, and 
company-owned facilities, $39 million 
($67 million before depreciation allow- 
ance). The company plans to spend 
$50 million of its own funds on facili- 
ties over the next two vears. Military 
sales volume was $449 million in 1952 
(1.7% profit after taxes), $770 million 
in 1953 (1.7% profit); $754 million in 
1954 (2.5% profit); $773 million in 
1955 (2.2% profit). Profit before taxes 
ranged between 5.2% to 5.7% over 
these vears. 


USAF Missile Range 
Gets Radar Chain 


A chain of 21 radar stations capable 
of automatically tracking a guided mis- 
sile throughout the full length of the 
USAF’s 1,600-mile missile range—from 
Cape Canaveral, Fla., into the South 
Atlantic bevond Puerto Rico—should be 
completed by early spring. 

The $10 million radar 
claimed to be the “world’s largest chain 
radar tracking system” and to be capable 
of determining missile position to 
within 0.02 degrees, presumably by tri- 
angulation from radar data. The radar 
chain also can determine missile course, 
velocity and accelerations—data which is 
recorded and_ simultaneously — trans 
mitted to the central control center at 
Cocoa AFB. 

The new system was designed and 
built by Reeves Instrument Co., a sub- 
sidiary of Dynamics Corporation of 
America. It consists of dual radar in- 
stallations on each of eight major islands 
along the range, plus five others in mo- 
bile vans for special operations. 

All are interconnected to provide 
continuous surveillance as the missile 
passes along the range. The dual instal- 
lations on each island provide standby 
capabilitv as well as a means of double 
checking accuracy of the data obtained. 

The chain is now complete, except 
for the installation at St. Lucia, and was 
used for recent long-range missile tests. 


network is 


AVIATION WEEK, March 5, 1956 





“Trifles make perfection, 


and perfection is no trifle’ 
Michelangelo 
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call GOVERNMENT PRODUCTS DIVISION 


Michelangelo was a great perfectionist. He knew that where perfection is desired, 

attention to minute details is indispensable. 

The people at Rheem know this too. For in every phase of Rheem manufacturing 

... from drawing board to finished product... perfection, by attention to the 

smallest detail, is the goal. Now add to this an enviable record of low 

per-unit cost, and on-time completion schedules, and you will begin 

to understand why the name Rheem has become a symbol of both 

quality and dependability. 

Rheem's Government Products Division is presently in quality 

development and production on air frames, missile and jet —_ 

engine components, airborne ordnance, electronics - 1) Gee 
_ : 


and ordnance materiel. al a ee : 


YOU CAN RELY ON RHEEM 


Rheem Manufacturing Company ¢ GOVERNMENT PRODUCTS DIVISION 
DOWNEY, CALIF. * SAN PABLO, CALIF. * WASHINGTON, D.C. * PHILADELPHIA, PA. * BURLINGTON, N. J. 











Computation...the heart 


of any defense system...is 


Burroughs business 


Computation is our business at Burroughs—has been for 70 years. 


In that time, we have consistently pioneered faster, more efficient business 
accounting and computing machines. Today, Burroughs devotes a large 
part of its skills and facilities to computation and data processing for 
defense ... to systems requiring electronics for guidance, detection and 


interception. 


This is why the Armed Services rely on Burroughs experience and resources 
to see defense projects through from scratch—from research to develop- 
ment, to engineering and tooling ... to production, testing, field service 


and training. 


We welcome all inquiries relating to defense contracts in these areas of 
our proved capabilities: instrumentation, control systems, communications, 
electronic computers and data processing. Call, write or wire Burroughs 
Corporation, Detroit 32, Michigan. 


Burroughs 


BURROUGHS INTEGRATED DEFENSE FACILITIES INCLUDE: 
Burroughs Corporation plants in Detroit and Plymouth, Michigan 
Burroughs Electronic Instruments Division, Philadelphia, Pa. 
Haydu Brothers of New Jersey, Plainfield, New Jersey 
Control Instrument Company, Brooklyn, New York. 

Burroughs Research Center, Paoli, Pa. 


Burroughs 


Looking to future expansion, Burroughs invites inquiries from qualified engineers, 





New Matador 
For USAF 


\ new, longer-bodied version of Martin’s 
Matador ground-to-ground tactical missile 
has successfully completed a series of test 
firings at the Air Research and Develop 
ment Command's Holloman Air Force Bas« 
in New Mexico. 

Designated the ‘IM-61B, the new missile 
carries a larger nose section, probably for 
increased fuel capacity, than that of the 
present Matador. For tactical missions, it 
ilso will be equipped with an entirely-new 
irborne guidance system. 

Production of the present line of the 
near-sonic (over 650 mph.) missile also will 
be continued, Martin announced. ‘The Air 
Force placed a new order for this version 
of the Matador earlier this vear. 


a = y : General Precisio boratory, Pleas things as compass heading, airspec 
B-47, B-50s Equipped .Y « ' 
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As Hurricane Hunters mentation, under a Weather Bureau — temperature ertical acceleration, ek 


contract valued at mor han a quartet tric ficld strength, latitudc nd long 

I hre« Hurricane hunter” aircraft of a million dollars situdc 
B-47 and two B-50s, will be outhtted Included will be the GPL-developed In addition, nine of the function 
ith the latest meteorological instru AN /APN-S] in automatic self-con will also be recorded in digital form 
mentation and new classified Air Force tained (radar-dead reckoning) navigator nd converted automatically into IBM 
wigation equipment to aid a We ither which accurately establishes aircraft po punched cards while in flight | This 
Bureau project to learn more about sition as well as wind velocity and will permit rapid evaluation of the re 
hurricanes and to improve forecasting direction corded data is soon as the aircraft lands 
techniques. ‘The three miltary services, Photo-panel recording will provide a Che punched card data will be recorded 
; well as other interested agencies, are continuous strip-film photograph of 21 it quarter-mile inter ils in the aircraft's 

rticipating in the program instruments, providing data on such flight 
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Britain Makes Sweeping Revision 
Of Aircraft, Missile Programs 


London—Britain is making a sweep 
ing revision of its aircraft and guided 
cftort to 
have left 
diTpowe! 


cure 
this 
dangerously 


missile 
production ills 
NATO 
obsolete. 

This means the aircraft industry 
concentrate its efforts on fewer projects 
with mayor 
contractors) on 
ompctitors 

It also large 
carch spending his 
lrastic rephasing of Britain’s airpowet 
program with imecreased emphasis on 


programs in an 
which 
nation’s 
will 
some firms becoming sub 
successful projects of 
MmIcans mcrease i IC 


development 


ome aircraft and missile types and rc 
others was made clear last 
Defense Ministry and An 
White Papers on the 


ur budget 


duction im 
week as the 
Ninistr 


1956-57 


issucd 


‘Ensure Proper Balance’ 


Defense Minister Sir Walter \Mlonck 
ton said the 
undergoing a review to “ensure a proper 
balance between resources available and 
highest priority 


entire defense program is 


projects to which 
should now be attached.” Mlonckton’s 
tatement reflected a growing realiza 
tion here that limited British capacity 
has been spread too thin over too mam 
projects (AW Feb. 20, p. 73 

Emphasis will be placed on the pro 
luction of aircraft and equipment for 
V-bomber and all-weather fighter forces 
The belief is that a 


tegic force with nuclear capabilitv best 


now smaller stra 


fits Britain’s needs and abilities. Weap 
ns will be fitted into this pattern as 
wailable 


Ihe new poli 


thev become 
ind in particular 
the concentration on improved weap 
research and devel 


sential,” Monckton 


ns. makes strong 
ypmicnt effort 
uid 

Budect figures 
tatements were plain indication of just 
how badly the British 
The government last 
urcraft 


iccompanving — the 


urpowcr program 
has fallen behind 
million less for 
than was set aside in the budget b« 
ise aircraft for which the mone 


watlable The 


vear spent $57 


Was 
ppropriated were not 
fact that this situation has not im 
proved is evident from the actual pur 
ft this fiscal vear. Ther 


those ot 


hases of 


not expected to exceed 


( 


st veal 
The defense White Paper 
that production for the Air 


lower 


idmitted 
Ministry 
Was considerablv”’ than esti 
mates. 

[he changes will make the English 
Electric P. 1 fighter th 
principal fighter, replacing the Hawker 
Hunter. Production order for 20 of 


supersonic 


38 


these aircraft was placed over two years 
ago and production will now be in 
reased. 

Production of the Hunter is 
cut back. ‘The aircraft is still 
coing modification due to gunfiring dif 


being 


unde 


ficulties 

Latest 
fire the 
to be confirmed bi 


reports that it is unable to 
lireflash air-to-air 
d Defense 
innouncement that the new muissik 
be mated with the 
Swift when missile deliveries begin later 
this vear. lairey Ay ind Hawkers, 
however, tel imnounced a 


Vireflash 


missile seem 
Ministry 
will 


obsolescent \ 1¢ ke rs 


lation 
LCC 
private project to prove the 

Hunter 


can be fired from the 


Vulcan Phasing Out 


Phe Air Ministrn 
lv, that several Val 
in British atomic-we ipons tests 1 
tralia later this vear 


Ihe Vahant is 


vealed, incident 
ints will take part 


7 \us 


to b< replaced bv the 
Avro Vulcan and the cres 
Handley Page Victor air 
Vulcan is scheduled for delivery to the 
Roval Air l’orce this vear, followed by 
the Victor Secretary of State for An 
Nigel Birch, in memorandum accom 
panving air estimat both th« 
Victor and Vulcan have development 
potential of which w« take 
dvantage. Since para 
mount 


cielta-wing 
cent-wing 


‘ ud 


propose ti 
quality is of 
our plans provide 
for high proportion of these ad\ 
iircraft in the V-bomber forc« 
have cancel ( 
for number of Valiants.” 


here also will b limited bi 


importance 
inced 
\\ ith 


| val 


this in view w 


of Gloster Javelins which are 
with the Fighter Command 


now in 
SCTVICC 
only. 
As a 
production was rephased last vear to 
obtain later Lhe ¢ 
strategic strength will be reduced as V 
bombers phase in. Substantial numbers 
ot ¢ 
their tactical role 
due for 


result of earlier delavs, Javelin 


models inberra’s 


will continuc 
\ night interdiction 
RAF delivery. this 


inberras, however, 
version is 
VCal 
Orders for Short Secamew anti-sub 
Avro Shackleton 


urcraft 


marine and maritime 


cconnalssance have been re 
ently cut 

Defense Minister Monckton 
In the particular circumstances of this 
kee] 
ibreast of developments elsewhere, con 
our effort on 


of the 


said, 


country we must, 1f we are t 


entrat¢ i limited number 
ot projects highest strategic im 
ortancc 


Wi 


rogram 


spread our 


ifford to s} 
[here have been 


cannot 
too wW idely 


ms recently of overloading in the 


research and development program, 
nd from precisely this cause 
Ministry of Sup 


plv, which is responsible for research 


Ihe budget for the 


nd development has been increased 


by S105 million over last vear: the 
budget of the Air Ministrv—which does 
the purchasing—was decreased by 
than S96 million 
\lonckton told a 
there would be no deliberate cffort to 
number of prime aircraft 
is has been sug 
how 


THOTC 


press conference 
reduce the 
four or five 
eested in Parliament. He 


firms to 
wreed 
contracts 


oul | 


ever, that selective placing of 
for most the promising subject 
Icad to just such 


He said 


maiming 


i reduction 


; 


—_— } 
that in such an « nt, the 


manufacturers would then 


ubcontractors 


cconn 





of the present program. 


The Defense Ministry 


storm over lesser missile projects. 


uled for delivery to the Roval Ai 


hurled that the 


It also was disclosed for the first 


A further over the 


announcement of 


outcry 
a large order for U. 
equip Royal Artillery units. 





Britain’s Missile Row 


London—The British government’s new policy to concentrate on only the most 


promising guided missiles was launched last week amid controversy over the results 


that 
now being devoted to long-range ballistic missiles received little attention in the 


announcement 


Prior to the issuance of the Defense Ministry’s White Paper, Fairey Aviation Co., 
Ltd., announced that its Fireflash air-to-air missile is now in production and sched 
Force 
Paper revealed that the Fireflash will be mated only to the obsolescent, low altitude 
Vickers Swift, a storm broke, both in the press and in Parliament. Charges were 
Fireflash will be obsolete before any aircraft with the capability 
of using it operationally can be put into service. 
time 
scored a kill on actual aircraft in flight—a Fairey Firefly flving 250 mph. at 10,000 ft. 
This was done two years ago, but no such weapon is yet in service. 
government's 
S. Corporal ground-to-ground missiles to 
At the same time, Defense Ministry sources disclosed 


that British plans for just such a missile were scrapped three years ago. 


an intensive development effort is 


sometime this vear. When the White 


that a British surface-to-air missile had 


missile program followed the official 
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CAB Asked to Extend 
Transcontinental Fare 


Washington—United Air Lines and 
American Airlines have asked the Civil 
Acronautics Board to extend the $80 
transcontinental coach fare for a further 
experimental period. 

Prans World Airlines has already ap- 
plied for extension of the SSO excursion 
tare The present tariffs 
expire next month 
1 six month extension 


for six months 


United wants 
of the fare to Sept. 15. Such 
sion would round out a full vear of ex 
perience with the novel fare. 

American is asking for a 60 dav exten 
sion to Mav 18. American wants an 
other short period of experimenting b« 
fore it decides whether to use the 
curing the peak summer scason 


Delta Orders DC-8s 

| _ 
For 1959 Delivery 

Delta Air Lines has ordered six Doug 
las DC-S jet transports for delivery be 
ginning in 1959. The purchase totals 
$28.5 million 

Delta’s version of the DC-S will b« 
powered by Pratt & Whitnev engines 
ind will carry 118 passengers. Gross 
weight will be 265,000 Ib. and fuel ca- 
pacity 13,338 gal 

The 
ing mechanisms and will be equipped 
with 
$00 pounds,” Delta said 

Che DC-8’s pressurization svstem will 
be designed to maintain sea level atmos- 
phere at 23,000 ft. and the atmosphere 
of a 6,700 ft. altitude at 40,000 ft 

Delivery of the first Delta DC-S is 
scheduled for June 1, 1959. Another 
three will be delivered in August, Sep- 
October 1959, the 
1960 


in exten- 


fare 


engines will have thrust revers- 


‘noise-reduction devices weighing 


tember and ind 


othe 


Freight Rate Slash 
Allowed by CAB 


W ashington—Civil Acronautics Board 
has approved an American Airlines pro 
posal tor a ur freight 
reduction in 


rs early in 


new concept in 


service, lowing a 55° 
transcontinental rates 
American first 
class of service, called “deferred au 
freight,” last fall (AW Sept. 19, p. 139 
CAB, however, rejected the suggestion 
is being in violation of its minimum 


suggested the new 


orders 
CAB instituted a_ proceeding 
request of American and the 
Flying Line for amendments of 
the minimum rate order 

The Board has amended these orders 
to establish new minimums for deferred 
air freight service for an experimental 


rat 

Later 
it the 
liger 
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period of one year. New rates 
between 9 cents and 15 cents per ton 
mile depending upon the distance and 
direction 

Deferred airfreight service is defined 
by CAB as “shipments moving on a 
space available 
at destination airport not prior to the 
third day after receipt where movement 
is under 2100 not prior to 
the fourth dav after receipt where mov« 
ment is over 2100 miles.” 

Rates for this 
CAB at a fixed percentage of the mini 
mum rates established on Sept. 21 
1953. bv order E-7838. For any 


bound shipment of deferred air freight 


range 


basis subject to releas« 
miles and 
were set br 


SCTV ICC 


cast 


reduction is allowed while all 
other shipments of deferred air freight 
will take rates reduced 65 The mini 
mum rate basis is 20 cents per ton-mik 


for the first thousand ton-miles in any 
h 


i>> 


one shipment and 163 cents for cac 
idditional thousand ton-miles, plus 
lower directional rates in an castbound 
ind northbound direction 

American Airlines 
conditions for covering deferred servic 
turned down. The Board refused 
1 continuits ind mini 


Iwo of proposed 


were 


to approve rule 


American 
shippers to tendet 


mum weight 
WW ntcd to 
shipments over a five dat 
500 Ib 


require ments 
require 
period at 


day. CAB 


minimum of per 





S439 STELLER DRIVE « 


Transformers 
Rectifiers 


© Switches 

® Heaters 

© Intervalometers 
® Frequency Relays 
> 


Power Relays Bomb Racks 


Write 





lectric Ca. 


CULVER 


DESIGNING, ENGINEERING AND PRODUCTION FOR 


Rocket Releases 
Rocket Indicator Switches 
Air Circuit Breakers 


. and many other products. Specialists in hermetic sealing. 
us regarding your requtements,. 


CITY, CALIFORNIA «. TEXAS 6-4701 


Rocket Indicating Switch 
Cam Actuated 
28 Volts—5 Amps. 


THE AIRCRAFT INDUSTRY 


® Oil Circuit Breckers 
® Switch Housings 

®@ Throttle Switches 

® Limit Switches 

@ Switchboards 











nnounces 


A NEW PROGRAM OF 


INDIVIDUAL 
PROFESSIONAL 
DEVELOPMENT 


for our Engineers 


Taleiharel er 

pe Lite F-talet 

for you by 

vol eit-tt-lalellale| 
specialists 
complemented by 


company-supported 


TPES HHEE HHH ES SPOS EOOOOOS 


Te [Ulor-tilelat-imelgeloig-laat-e 


ROS OSES EEE*EEEHSESESSSSOOSOOOSO 


Write for details 


Attention: Professional Personnel 
Industrial Relations Department + 16551 Saticoy St. Van Nuys, Calif. 


THE WEST'S LARGEST JET ENGINE RESEARCH AND DEVELOPMENT CENTER 





howeve! iid such restrictions conflict 
with the basic concept that a common 
carricr holds out its service to 
equal rates, and would be unju thy 
criminatory 
Ihe key to the success 
freight service 
v in making d 
holding perioc 
the valuc 
justify the lower rate 
there | 
distinction | 
r freight 


} 


he entire 


CAA Employes Receive 
Service Medals 
Washington—Civil Ac 
ministration has honered 
with eight gold medals “‘for 
crvice”’ ind 12 silve 
torious service.” 
Six of those who r 
] rl ked dk ith OT injur 
en in crashed plan 
Holme Ss \ Bu her 
Creel, Jr.. James H. Masé 
vell W. Wright, her lh 


c 


1 
ose pi ine CI ishe d 


Masic 


ers made the 

ossible 

Also rect ng gold 
Blanche Noves, who | 

tkers throughout 
rs, ind Peter Capor 

n ! 

of hi 


of electronics 


minccring 


ven men and one v 
medals. The 
Charles A. Aldrich, Allen Barnabci, 
William Boesch Jr., Evan J. Lew 
(ccorg: | Rand Edmond Shores ind 
Mrs. Marv Rand, all of Washington 
Also Clarence T. Holman and Walter 
B. Swanson of Los Angeles; John P 
Johnson, San Francisco; Leonard B 
McAmis and Dr. Walter A. Ostendorf 
of Ft. Worth. 


Orenda Engines to Use 
Boeing B-47B as Testbed 
A Bocing B 47B Stratojet will be 


modified by Orenda Engines, Ltd., To 
ronto, to flight test the Canadian firm’s 
new “exceptionally” high-thrust turbo 
ict, believed to deliver over 15,000 Ib 
I he Stratojet will be modified to accom- 
modate the new engine by Canadair, 
Ltd. It will start flying late this year. 
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© Art HEATER 
0 4 CAMERA 
witcr 

DNDENSER 








TARGET PLANE CAMERA PACK contains four reworked Bell & Howell Filmos, which can 


be activated from ground or aloft. Parachute recovers cameras if target is struck by missile. 


Douglas Develops Camera System 
To Record Accuracy of Missiles 


Santa Monica, Calif.—Douglas An 
craft Co Inc 


urate camera-timing svstem to record 


has developed a highh 


the accuracy of ground-to-air and air-to 
ir guided missiles, for usc on dron 

get aircraft 

Called Kinescore, the svstem utilizes 
two wingtip pods ich contaming tour 
camcras in tetragonal planes, plus on 

rall electronic time generator. Each 
camcra mounts an F1.5 wide-angle len 
covering 142 degrees. ‘The combination 
of two cameras alwavs filming the mis 
ile and exact fixation of time for cor 
relation of film 
locates the m le track im space and 
position at the time of its warhead de 


iccurateh 


ree ords 


tonation by photogrammetric inalvysis 

I he wnecra irc based on Bell ind 
Howell's Filmo, reworked to expose 200 
frames per second of 16 mm. Koda 
hrome (fine grain) film. Each camera 
carrics 100 ft. of film 
several missile passes per flight of the 


enough for 


Ihe camera revisions were 
developed — bi Training Aids ‘Traid 
Corp., of Sherman Oaks, Calif. The 
ystems arc now manufactured under 
1 licensing agrcement between ‘Traid 
ind Bell and Howell 

1 Fastex camera exposing 
1,000 frames per second was used, but 


target drone 


Originalh 


time and experiences proved the 200 
frames-per-sccond speed adequate for 
good recording 

The Kinescore system was devised 
under the direction of Dr. Wolfgang 
Klemperer, head of the applied physics 
section of Douglas Aircraft’s Guided 
Missiles Division. Ray Sholes is project 
engineer for Kinescore, for which 
Douglas acts as sales agent 

Fach camera mounts a front lens 3 
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in. in diameter presenting a_ virtual 


image at infinity range Lhe objective 


lens is a l-in. Wollensak, reducing the 


gc on film to .3 m. The remainde 
of the exposable film area records time 
yy minus one millisecond 
electronic time g rator sends 
Vncopl Dinan tim impulses 
ire distributed to mdividual ar 
of nine neon glow lamps located 
vithin the view field of each camera's 
mpycective lens 

\ 10th lamp records “event” or mis 
le detonation, as it should be accord 
ing to ground instrumentation § tim 
ind provides a common time basis for 
photogrammetric analvsis. The svstem 

self. recvcling 

\ camera programmer initiates the 
rious operational steps of Kinescore 
Ill propel SCQGUCTIC’ I he programmer 
is controlled by several remote radio 
signals from the ground or a chase plan¢ 
firing air-to-air missiles, which accom 
plish a svstem arming, a camera start 
ind the external “event.” 

Ihe arm signal activates the cle 
tronic time generator and timing lamps 
Ihe time code is stabilized by sending 
this signal a few minutes before start 
of the camera runs. The start signal 
mav start the cameras immediately but 
if necessary, the programmer's circuits 
can be preset to delay camera starting 
to 30 seconds. The cameras are stopped 
iutomaticalh ifter a predetermined 
run 

Ihe “event” signal (for missiles d¢ 
tonated by ground control) serves, in 
this instance, by means of the 10th 
neon lamp, to establish the common 
time basis for all cight cameras in the 
\ puff of smoke at the point 


two pr rds 





Reversing the usual 
procedure of inserting a 
semi-close tolerance fastener 


into a close tolerance hole- 


the HS51P-52P series 

HI-SHEAR rivet 

with a close tolerance 

shank, fits into a 
semi-close tolera 


hole, pilot 


oF 
reduces 


installation 
costs 


Iditional savings are 


} , 


1 TT Lewy 
iCSS CTiUling SKili 


it and inspection 


1 shaving Operation, 
ve surface smoothnes 
nated by installing this 

tolerance 


| 
HI-SHEAR into a T 


head style 


sroperly prepared 
proj prey 


1 \ 
countersunk 


or dimpled hole 


160,000-180,000 psi heat treat- 
lead chamfer to aid interference fit— 
cadmium plated after grind to 


prevent corrosion. 


Write for the HI-SHEAR Standards 


Manual and Drafting Template. 
and Foreign Patents=-Trademark Registered 
S77 OO?" WNET TOOL CO 


8924 BELLANCA AVENUE 
LOS ANGELES, CALIF 














OW ARE YOUR COMMUNICATIONS ? 


Do the booklets, pamphlets, and manuals you use really work for you? 
Are these vital publications, that tell the story of your products and your 


company, as effective, readable, well designed and illustrated as they can 


be? Today more than ever, your entire operation is judged by each annual 
report, employee manual, and public relations piece that you produce. 
Have you examined your communications lately? If you have any doubt 
as to the impact of your instructional and promotional literature, 


remember 


COMMUNICATION 15 OUR BUSINESS 


For a good many decades McGraw-Hill has stood for complete coverage 
in the business literature field. Now the McGraw-Hill TecHNIcAL WRITING 
Service offers a new approach to your publication problems — an inte- 
grated writing, editing, illustrating, and printing service for the custom 
production ol: INSTRUCTION MANUALS, PRODUCT BULLETINS, TRAINING AIDS, 
INDUSTRIAL RELATIONS LITERATURE, ANNUAL REPORTS, COMPANY HISTORIES, 
PROCEDURAL GuIDES and other collateral literature. More than 150 editorial 
and graphic experts are at your disposal, ready to prepare high-quality 
material to your own or government specifications. Save time, save money 
and make your communications work! Let our staff be your staff for 


technical and business publications. 


MeGraw-Hill Book Co. TECHNICAL WRITING SERVICE 


Write or phone Technical Writing Service, McGraw-Hill Book Co., Inc. 
330 West 42nd Street, New York 36, N. Y. e@ LOngacre 4-3000 


This service is available through ad agencies. 








Throughout 
the West 


PAC... the only “factory 
approved” engine overhaul 
shop in the 1] western states 


For fast, efficient service, bring any 
Pratt & Whitney Aircraft engine—from 
the crop duster’s favorite, the ‘*985/" to 
the *4360’—to PAC, the country’s larg- 
est and oldest engine overhaul facility 

Facilities to handle the ‘'J-57/' the 
overwhelming choice of the jet trans- 


We Proudly Display 
the Pratt & Whitney 
Aircraft Emblem 


Call on PAC for Pratt & Whitney 
Aircraft approved parts 


Lockheed Air Terminal, Burbank, Calif 
Oakland Municipal Airport, Oakland, Calif. 
Boeing Field, Seattle, Washington 
Stapleton Field, Denver, Colorado 


Paciric 
Airmotive 
Corporation 


2940 North 
Hollywood Way 


FACTORY 
APPROVED 
SERVICE 


Burbank, California 
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iutomaticall 

ind dk 1 a id 

the film rm 
Douglas 

packages fo 

ind OF-SO typ 

dvnami dimension rhe ichimecn 

systems of the 145-gal. Fletcher drop 

pabl fuel tanks Sin ight vas no 

object in drones. the total svstem tip 
installed 

j 


reported as extrem 


the scales at 750 pound 
Reliability is 

high, in the functioning of cameras and 

However, failures 


th« communications which w nuld trig 


} 


timing svstem 


ger the svstem, and human errors in 
1 sending, have used = missik 


Signal 


flights to go unrecorded 


Certificates of 
Necessity 





Motorola, In . 
be« warded two rtihcates of n 
sitv for militarv electronics facilities to 
talling $4,027,013 with 50 illowed 
for rapid tax amortization, by the Off 
of Defense Mobilization 

Other recent certificates 


Thompson Products, tne 


ed th 
Bendix Aviation Corp., | 
‘oO t Mad. rese har | 
ited witt 
Northrop Aircraft, tne., Haw 


irv airecra RR 458 


The Cornelius Co Minne 
ry reraft equipment 
ad 
Waldorf Instrument Corp 
' N \ ra 
r| ed 
Quality Control Corp., Ha 
air ft part S102. 
ed 
Bell Aireraft Corp Wheat 
ary air ft $169 
i ed I W 
£7 230 ertified 
United Aircraft Corp., tl 
Windsor 1 Cc 


Fairchild Engine and Airplane Corp 
tratos Div Bay Shore _. tircraft and 
I> H ! Ni 
ait ra 
ed 
Aireraft Products Co., 
ry iit ri t pa ts 
.@ i ed 
Kearfott Co. Ine., Litt 
ry aircraft instruments 
ed 
The Perkin-Elmer Corp., 
earch and development 


Electro re« of Florida Ine., 
nt , tror . 
ertified wit , 


9 ’ 
Western Electric Co. Ine., \\ 
cs military t ‘ tr 

ith 65 illowed 
Osear Perry, Seattle, Wa 

$12,567 certified with 7¢ 


Phoenix, Ariz., has 


FACTORY 
AUTHORIZED 
DISTRIBUTORS 


For Pratt & Whitney Aircraft 
Engine Parts 
rae, Af 
ir. 


? 


Wherever you fly in the United 
States — North or South, East 
or West—you are within easy 
reach of a factory-authorized 
distributor of Pratt & Whitney 
Aircraft engine parts. 

These approved distributors 
keep adequate stocks of up-to- 
date P&WA factory parts. 
They have facilities, highly 
skilled personnel, and all cur- 
rent P&WA instructions to 
meet your maintenance and 
overhaul needs. 

For factory-fresh parts and 
skilled service to insure the best 
performance from your Pratt 
& Whitney engine, see these 
P&WA distributors: 


PACIFIC AIRMOTIVE CORPORATION 
* Burbank, Collif. 
Branches ot 
% Boeing Field, Seattle, Wash 
& Municipal Airport, Ookland, Calif 
‘ Stapleton Airport, Denver, Colo 


SOUTHWEST AIRMOTIVE COMPANY 


* Love Field, Dallas, Texas 


NORTHWESTERN AERONAUTICAL 
COMPANY 
* Holman Field, St. Paul, Minn. 


AIRWORK CORPORATION 
* Municipal Airport, Millville, N. J. 
Bronches at 
*® Airport, Newark, N. J 
§& 2705 So. Oakland St., Arlington, Va 
® 814 N. Main St., College Park, Ga 








§ 5245 Northwest 36th St., Miami, Fla 


Pratt & Whitney 
Aircraft 


Division of United Aircraft Corporation 
East Hartford, Connecticut 





FIRST PROTOTYPE of Martin XP6M, at left, during flight testing. 


te. 





At right, SeaMaster hull moves into final assembly position. 


P6M Airframe Built With New Approach 


Baltimore—The unique airframe of 
the Martin XP6M SeaMaster was built 
with a new approach to experimental 
aircraft production. 

The result: A 25 cost saving ove! 
usual construction methods. 

I'he second prototvpe SeaMaster is 
now nearing completion at the Martin 
Baltimore plant. Its flight test program 
vill be deliberately instal 
lation of test equipment duplicating 
that lost in the crash of the first ex 
perimental plane (AW Dec. 5, p. 7 
Phe complete mine-laving and naviga 
tional equipment now installed in the 


delaved for 


econd plane will be removed to mak 


om for the test gear 


New Production Concepts 


(hree basic approaches, new to the 
of experimental aircraft pro 
duction, accounted for the 
© Volume producibility was an integ 
ral design requirement in the experi 
mental lavout and detailing of the 
plane 

¢ Regular production channels wer 
used for scheduling, using routine meth 
workers and 


UISINCS 


cost saving 


ods, regular production 
machines 

¢ No new machines and equipment 
were purchased, except for one or two 
that 


rule was to 


HNproy ised 
with what 


could not be 


make do 


items 
was on the floor. 

Chief feature of the producibility 
planning, said Adolph Vicek, Jr., tool 
ing manager for the project, is the as 
sembly breakdown which makes it pos- 
sible to assemble the hull in sections 


44 


instead of in a gigantic hull dock 
Although the first XP6M was actually 
built in such a dock, production models 
to follow will be assembled in movabk 
sectional fixtures 
Extensive usc of 
ngs in the design replaced the conven 


forgings and cast 


tional use of machined fittings, hogged 
stock Man ot 


were made in the 


ind milled out of bar 
the parts so designed 
Martin foundry, which 
make a few parts of 
low cost. 


Wing Skin Problems 


Wing skins for the SeaMaster arc 
it 1c thickness of a 
had to 
surface of the 
lo do this, 


devised l 


is equipp d to 


spc ific shape it 


‘ 


ipered and abot 
Rivet holes 
1 to the 
contoured 
Martin tooling 
bridge fixture for 
the structurc 

15 ft. high. 

Navy specificati 


inodized aft 


dime at the root 


be drilled norm 
thick 
drilling and riveting 
ut 100 ft. long and 
OE required th skins 

drilling and trim- 
this added 3 more surface area 
An old anodizing tank 


close to an 


to be 
ming; 
to be anodized 
was enlarged and moved 


installed gencrator on a 


specialh 
weight of 
solution 


shored-up floor to take the 


the big tank, the anodizing 
and the I 


800-Ib KITS 
ules were worked out experimentally, 
ind the final 
job at far less cost than expected 
Sealing the integral wing fuel tanks 
another experimental program 
The final solution was a method of 
applying a double-thick fillet of EC 801 


Proc css SC he d- 


modizing 


result was an g 


Was 


sealant to joints and rivet holes 

The joint between wing and wing 
stub is made with the usual kind of 
bolted fittings at the end of each of the 
strength is obtained 
between 
root 


SIX Spars idded 
by a tongue-and-groove 
the butting wing skins. A 
end gage built to 
high accuracy required in assembling 
the wing root structure 


joint 
wing 
was maintain the 
ind machining 
the close tolerances of the joints. Air- 
foil contours of the gage were milled by 

special contour milling attachment 
mounted on a planer. A follower cam 
rode on a loft template of the airfoil 
ection and guided the milling cutter 
ilong the exact outline 

\ portable milling machine was de 
veloped to cut the tongue-and-groove 
joint after and 
ready to be 
the contour of the 


wing stubs were 
joint follows 
wing skin and is 
_ controlled by a 


wing 
joined. ‘The 


machined by the miller 
follower cam on the contour previously 
cut in the end gage. 


Extrusions Used 


Martin engineers specified extrusions 
for wing chord members and hull lon 
ecrons Thev had found that 
shapes could be used with onh 
crate amount of final milling to make 
Milling done 
soft 


wecr'c 


these 
mod 
the desired shape Was 
with the 
ind the 
treated 

I'ree-fall quenching, a technique de- 
veloped by Martin engineers to mini 
mize distortion after the heat-treat and 


quench cycle, was used for the first time 


condition, 
then heat- 


material in a 
extrusions 
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WITH WINGS ATTACHED to hull, SeaMaster prototype is ready for final assembly. Note Allison J71 turbojet in left background 


on heavy-section material. Vicek said 
the results were as successful as when 
the method is used with lighter-gage 
parts About 40% of hand rework 
after quenching is saved by free-fall 
quench 

Jet engine nacelles of the SeaMaster, 
described by one engineer as having 
four-dimensional curvature, were tooled 
in the usual manner by building a 
plaster-filled, plywood-header model 

The skin dummy was the basis 
for experimental fabrication, but pro 
duction fairing design will depend to a 
large extent on the metal-flow charac 
teristi determined during prototype 
construction 


Inner yuter nacelle skins were 


Yoder-hammered (Martin has one of 
the few such tools now actively in use 
to match contours of the male and fe 
male master models. Skins were joined 
at the leading edge of the nacelle 
throat 


Titanium and Honeycomb 


Sheet titanium was to be used ex 
tensively in the ScaMaster, and the 
decision to do so was made before 
there was much data available on the 
forming of that new metal. Martin 
set up a comprehensive tooling devel- 
opment program to determine optimum 
temperatures and pressures for working 
the material on brakes, Marform and 


PROTOTYPE WINGS were assembled in simple, horizontal fixtures which made it possible 


to lay the heavy skins and spars without the use of complicated locating devices. 











General Electric 
Offers a Complete Line 
of Instruments 
for Both Commercial 
and Military Aviation 


ELECTRICAL QUANTITIES 
Voltmeters and Ammeters 
Frequency Meters 
Weoatt-Var Meters 


Line Test Sets 


ENGINE SPEED 


Tachometer Generators 


Tachometer Indicators 


POSITION 
Transmitters 


Indicators 


FUEL FLOW 
Transmitters 
Indicators 


Power Supply 


NAVIGATION 
Directional Composs Systems 
Remote Compass Transmitters 


Gyros 


LIQUID LEVEL 
Transmitters 


Indicators 


TEMPERATURE 
Servo-indication Systems 
Thermocouple Assemblies 


Thermocouple Harnesses 


COMPONENTS 


Position Elements 
Speed Elements 
Servo Motors 
Temperature Elements 
Gyro Motors 


TRANSFORMERS FOR AIRCRAFT 


For further information on any of the 
complete line of General Electric 
circroft instruments, contact your 
nearest G-E Apporatus Sales Office 
or write Section 586-9, General Elec- 


tric Company, Schenectady 5, N. Y. 


presses ind _— stretch 


rubber-blanket 
wesses. 

More than 500 titanium detail parts 
used in the first SeaMaster, includ 


ire 
4 formed sheet bulkhead 30 in. by 


ing 
+5 in. 

Paralleling the developmental work 
on forming was a second program on 
welding. Vicek said no aircraft plant 
had a titanium welding process when 
Martin’s work began. That company be 
came the first aircraft manutacturcr 


WING for the SeaMaster prototype begins to take shape 


ae. 


to train certified welders to use Commct- 
cially pure titamum the Mlartin 
process was developed for open lr Con- 
ditions, 
Honevcomb structures larger than 
mnother feature of the 
Largest bonded com- 


usual were 

XP6M_ design 
ponents arc fin and rudder blankets, 
stabilizer blanket and clevator trailing 
edge, wing trailing edge and wing lead 
ing-edge slat pancls Spoilers, interior 
floor pancls, engine work platforms and 


rt’ 


g 


~ 


x \ 
€ a 
ad 


y ee 


in Martin’s horizontal fixture. 


BRIDGE-TYPE FEATURE used for drilling and riveting SeaMaster wing skins. 
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SEAMASTER HULL DOCK. Production models will be built in sectional assembly fixtures. 


] 


the circular escape chute are also bonded 


semblies 

hin were de 
signed to use a large pan-formed 
in which the honevcom!l 
was placed and bonded. The outer skin 
was to be bonded to that assembly; but 
inherent in forming. thi 
cnough to knock out 
of getting a consistent gluc 


ind stabilizer sections 
shect 
iS Inner skin 


inaccuracics 
mner skin were 
the chances 
line and a pertect bond 
Martin tool engineers developed 1 
machining technique to level the hone: 
comb with the lip of the pan to produce 
: That 
since been replaced bv a 
the omb te 
the cutt 
method 


uniform 
method has 
band saw 
he ight mstead of 
of the carlic 


mding surface 


utting honev 


milling 


Plastic Tooling 
Plastic 


domes, wing 


used for ra 
tip floats, stabilizer tips 
ind tooling for both plastic and sheet 
metal parts 
Phenolic mal 
Martin formed the 


tips and sheet metal wing leading-edg« 


materials were 


molds developed if 


nose cone, stabilizer 


skins. Glass fabric epoxy resin laminates 
drill fixtures, trim tem 
s and check templates; largest of 
these templates was used for trimming 


vere used for 


; 


plat 
] C 


the wing root skins 

\ laminated « POXxy resin air scoop was 
built for test stand 
I he long, seven feet 
wide It was formed 
mold made of 
cloth, sheet metal 
mold could b« 


on the 
10 ft 
ind five feet high 
iINcCXpensive 


LSC engin 


SC oop was 


wer an 
plaster, wire m«¢ sh, 
he 


ind plywood col 
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lapsed for removal of the /p 


Production planning and tooling for 
progr 


SeaNlaster 


said 


lime 1s 

turther 
of the 
work during experimental planning and 
has smoothed th 
from experimental to pro 
fabrication of the SeaMast« 


the 
Vieck 


being found 


ssing 
ven savings ar 
because foundation 
production which 
transition 


duction 


Heat Stress Studies 
Use Special Ovens 
Los Angeles— hen 
being iccclerated it N 
craft 


ruture 
cptor 


nal stress analy 
rthrop 
Inc. to aid in studics 
urcraftt 
project, 
Thermal problems of highspeed mis 
ited 
stress effects of 
ompany i 


ind its long-rang 


h iS 


How li p 
flight also are being investig 

lor determination of 
flight friction heat, the 
ports it has devised new 
sistance heat 
tabilized temperature oven, is designed 
control of 
tempcratures. It 


types of 1m 


ovens One type, l 


to achieve very close inter 


mediate incorporates 
means for inducing temperature differ 
ences in a specimen which can be main 
tained for 


extended periods of time 


Some components must be heat soaked 
thre« 


distribution 


for two ot hours for desired 


temperature before — tests 
conducted 


Infra-red quartz thermal lights also are 


can be 


being used for high temperature evalu 
Northrop that 
studies with titanium involv« 
tures of 1,000] 


tions reports some 
tc mpera 


ind high« I 


Flight Research SynCameras 


give you co 


mplete, accurate, im- 


mediate fire control evaluation 


Here's how 
A batte 


sry of airborne 


SYNCAMERAS in the attack plane 


not 
frames for 
of rocket tr 


only p 


shows aircrat 
attack radar 
data 
Flight 
are the onl 
synchronous 


mat 


Research 


atic matched-frame 


rovides synchronized 
plotting 


but 


sterex SCOPIC 
ajectory -— also 
t attitude and records 


and instrument panel 


SYNCAMERAS 
y airborne multi 


cameras with auf 


analyst 


@ Single frame rates to 10 frames 


per second 
Ciné frame 
per second 
cial order 
Fiducial 
lights 


Plus—frame 


markers 


rates to 40 frames 
or higher on spe- 
and 


coding 


for-frame synchron 


ization to accuracy of one and 


one-half milliseconds from cam- 


era to camera 


These F 
SYNCAMERAS 
hundreds of hx 
tion and anal 


lighe 


Research 
have eliminated 
burs in data reduc- 


ysis time in fire 


control evaluation, military flighr 


testing, missile 
spotting 


To find out 
more about 
Flight Research 
SYN CAMERAS 
clip coupon be- 
low, attach to 
your letterhead 
and mail it to 


tracking and bomb 


SynComera 

Model IV-C 35 mm 
(16 mm model 

not illustrated) 


FLIGHT RESEARCH 


Box 1-F 1 Byrd Field Richmond 3, Va. 


West Coast Distri 
Traid Corp 
—_— ee 
Flight Research, Inc 
Box 1-F, 
Please send me m 
your SynCameras 
Name 
Title 


butor 


* Sherman Ooks, Calif 


1 Byrd Field, Richmond 3, Va. 


ore information on 





guided missile 
instrumentation 
by AVION 


——r 


Subminiature radar beacons 
of extreme ruggedness for 

X—Band 

C—Band 

S—Band 
Developed by AVION for 
the Signal Corps, these 
beacons feature selective 
receivers and pulse decoders 
to assure interrogation 
reliability. 


Avion’s flexibility and 
ingenuity, coupled with 
extensive experience in 
Electronics, Mechanics 
and Optics can better 


serve you. 


Investigate the career 
opportunities in our ex- 
panding organization. 


AVION DIVISION 
Zacr 


IN 


ace Highway #17 


Navy Contracts 
lollowing is a list of unclassified con 


tracts of 525,000 and over as released 


by Navy Contracting Offices 


AVIATION SUPPLY OFFICE, 700 Robbins 
Ave., Philadelphia tt, Pa. 


Aerial Machine & Tool Corp., 
t Long Island ¢ l 
eu $34,212 

Delgro Mfg. Co., Ine., 

er ife reser 

83-264-56) 400 ea 

Vapor Heating Corp., 5° 

‘ I part f 

8 °110- j ; t8 
10-170/54), $43,0 
Ked Bank Div., 


ntov a 


Bendix Aviation Corp., 
semblies t i t 
. : 83/2140-10 

140-12 , irious, 3143 

Holley Carburetor Co., 
Rd Van lLyke M 
(MIPR-33-600 


Amend S-271) ! $107,062 


engines 


Micro-Pak Power Div., American Machine 
& Foundry Co., & N. Nev 
rad Springs Cc att 
(PREN-11 72/56) various 
McDonnell Aircraft Corp., 
St Lou Mi parts f 
(38 2110-1734/51 SN 
is, $82,678 
Switlhik Parachute Co., Ine., 
St Trenton 7 N J 
imatk (38 G04 
Sun oot 
Driaire Ine., 
lk, Cor le 
il raft is 3 
188 
tGioodyear Tire & Kubber Co., Ine., 1144 
Market St Akror ‘ Ohio, bral 
for F4D-1 aircraft 3 1 l 


I +4 ) 


Tall ones, short ones, big ones or small 
... Burns Aero aircraft seats adjust to fit 
the problem. They can take it too... light, 
but strong for military and airline use. 
light, strong and luxurious for the private 
and executive aircraft. Burns Aero designs 
and manufactures to individual requirements 
for national and international airlines and a 
major portion of the N.B.A.A. Fleet 
Write, wire or phone today for fur- # & 
ther information 


BURNS AERO SEAT CO. 


3900 COHASSET STREET 
BURBANK, CALIFORNIA 


Westinghouse Electric Corp., 
St Philadelphia 4, Pa arts 
iircraltt (383/2140-2024/o1 

»2 tI83/2140LR », $44,758 

Bendix Pro« ts Div., Bendix Aviation 
Corp., South B ( Ind arburet « 
arts (383/211 2 $83/2116-19/54 
83/2116-1 

Henry Spen & Co., Ine., 
Brooklyn 7, N. Y tr. ler 
«38 re 19s 1 
12 

Lord Mfg. Coea., 6 
‘ore mount iss 

6) irious, $34,980 

Scintilla Div., Bendix Aviation Corp 
Sher n Ave Sidney, N. \ rts f 
R2800-50 engines (MIPR-41-608 
600-4-02A ite Amend #3) 

143,198 

Cleveland Pneumatic Tool Co., 
77 St Cleveland. O t . 
(2110-617/53) ’ S, $45.17 

Nerth American Aviation, Ine., Columbus 
Div., 4300 E. Fifth Ave., ¢ P 6, O 
r AJ r ra t ‘ “ he 
1 $52,780 

1. € Spark Plug Div 
Corp., Flint Mic! 8] 
G08] On | >) Vari« is 

Parker Aireraft Co., 
ivd La Angeles 4 
rJ-2 } aircraft, (38 

is, $32,814 
Barber-Colman Co., It 


irts fk 


General Motors 


oxes & actuator (38 
1484 tka 
Bendix Products Div., Bendix Aviation 
Corp., 101 Bendix Dr Sout Rend Ind 
imp <«& 1 
t 1 $218,245 


nozzle e2Vs 


Titetlex Ine., 
Newark N 
harness assvs., ( 


E-clipse-Pioneer Div., Bendix Aviation 
Corp., Teterbors N. J., trans tter (38 
1? =1 e2 1° i ) 
£41 9°54 
Holley Carburetor Co., 
Ave Detroit 4 Mict 
necessar to verhaul 
(MIPR 
i6 
Electrical Engineering & Mfg. Corp., 
W. Jefferson Bivd., Los Angel 16 
f haft splin roto t 
RI » 8 2140 
17 
B. G. Corp., 1 
J spark lugs, (3 
is $395 é 
Peseo Products Div Borg Warner ¢ 
i700 N. Miles Rd., Be*ford, Ohio, set 
t verhaul imp ~ (MIPR41 
H2P-2000). 1 ous. $68.013 
International Business Machines ¢ 
800 Ogontz Ave ia delp} 
iZ tic tane blank reels 
rio $50.420 
Gieneral§ Electri Ca., 
ladelphia 2, Pa 
iE starters (38 
, OOR 
AiResearch Mfg. Co., Garrett Corp 
TT Airport. 40 S ter St P} 
rts for AIR 9040 (ATS 
starters (38 118 e ur « 
Atlas Paint & Varnish Co., 
! e., Irvington 11, N. J 
83/135-56) 1 $26,943 


ga 


BUREAU of AERONAUTICS, Washington, 
Dd. Cc. 

Phileo Corp., 22 t X ehig 
Philadelphia 


mths of field ngine ng servi« 


furnist 


chnical a 
ction with t 
nd electr 
»-148-s (MA-3 $421-56) 
Eclipse-Pioneer Div... Bendix 
Corp., Teterbors N J field e1 


equipment 
tn04¢ 


Aviation 


services to provide on-the-job 


stance ine instru 
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DOW CORNING 
CORPORATION 
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Silicone News 


DESIGN ENGINEERS 





SILICONE LAMINATED PANEL BOARD 
IMPROVES ELECTRONIC DEVICES 


Based on laboratory and field testing, 
Schlumberger Well Surveying Corpor- 
ation now uses a silicone-glass laminate 
of 
phenolic laminates as the panel board 
material in many of their electronic oil 
well surveying instruments. Here are 
some of the reasons for this selection. 


instead bonded mica 


Schlumberger found that the silicone lami- 


nate has more uniform dielectric proper- 


~ 

ties than either mica bonded sheeting or 
Its stability at oil well 
temperatures is comparable to that of the 


phenolic laminates 


mica sheetings. Furthermore, the silicone 


laminate is not subject to cold flow around 


he high pressure split rivets used to fasten | 


panel board in instruments; it does not 


loosen in service as do phenolic or bonded 


mica panel boards 


| 
aiso Ccasicr, 


th 


han the fragile mica sheet 


important factor in the selec- 


+} 


licone laminates is ther t 


greatel 
resistance 
0.02 


for the phenolic. 


iminate is only com- 


still 


points 


resistance fur- 


all 
instruments 


morsture 


umberger coats and 


Sch 


connectior in their 
Dow 
Applied 
nd field 
compound remains in place at tem- 
70 to 400 F 


silicone 
both 


maintenance 


Corning 


rproof 
during original 


this heat- 


and protects 
moisture and 
No. 72 


against 


Now Available—The 1956 Reference Guide to 
Dow Corning Silicone Products. A 
12 page that is 
It's packed with data, properties 


information 


concise 


comprehensive reference con 


venient-to-use 
and »n how you can use silicones in 
designing new equipment, improving performance 
and reliability of original equipment, or reducing 
production and maintenance costs No. 73 
CHICAGO + 


ATLANTA * CLEVELAND * 


Canada: Dow C 


sheeting and | 


| Seal 


| dling a variety 


The silicone laminate | 
faster and less expensive to | 


| 
Moisture absorption 


| ticularly 


with a 
com- 


oxygen, 


DALLAS * 


orning Silicones Ltd., Toror 


ELECTRIC WHEELS IN HUGE “SNO-FREIGHTER™ 
POWERED BY SILICONE INSULATED MOTORS 


The many advantages of placing the 
power unit close to the work are being 
realized through the use of heat-stable 
H_ electrical insulation made 
with Dow Corning Silicones. A recent 
example is the silicone insulated motor 
in each of the electric wheels on the 
giant “Sno-Freighter” built R. G. 
LeTourneau, Inc. of Longview, Texas. 


SILICONE VALVE LUBRICANT 


Class 


by 


SEALS, PREVENTS CORROSION 


In the process industries including re- 
fineries, petrochemical and plastic man- 
ufacturing plants, Dow Corning Valve 
A improves the performance and 
the life of han- 
of corrosive chemicals 
and gases. Effective at temperatures 
from —40 to 500 F and highly resistant 
chemicals, this silicone lubri- 


increases valves 


to many 
cant provides a durable seal against 
leakage of process fluids, and protects 


valve stems against corrosion. 


fact, 
proved so dependable in such service that 
Foxboro Valve offer their 
Stabilflo line equipped an isolating 


In Dow Corning Valve Seal A has 


engineers now 
with 
sili 


par 


have 


valve and lubricator for injecting the 


cone lubricant Excellent results, 


in reduced maintenance, 


been obtained with silicone lubricated 


Stabilflo valves handling steam, water, 


gasoline, light hydrocarbons, 


natural gas, chlorine, hydrochloric acid, 


cold sulfuric and onitric acids, and 


ammonia 
Valve Seal A are available from any Dow 
No. 74 


Trial samples of Dow Corning 


Corning office. 


DETROIT * LOS ANGELES * 


Great Britain: Midiand Si 


NEW YORK 


Long-time leader 


n the develop 


~<oelp 
a: 4. 


ment of huge rub- 
tractive 
for 
and 
Le 
ilt 


over 


ber-tired 
equipment 
construction 
military use 
Tourneau bu 
this 274 ft 


land train 

service between 
Alaska De 
the train has a id 
Its en 


weight broadly 


winter-time freight iso 
lated 
built in only six weeks 


of 125 


sections ol igned and 


Capacity tons ormous tres 


distribute 


the 
ine 


entire 


so 


train maintains positive traction on frozen 


rivers and bays, up icy grades and across 


rough Arctic terrain 


the 24 


individually dr 


Each wheels 


Freighter” 


ol on 


iven D 


1S 


cone insulated d-c motor located 


and connected to 
Silicone in 


tubular axle 
in the wheel hub lation 


specified to maximum powe pe 


give 
| 


pound and reliability under adverse opera 


ting conditions No. 75 


Design Edition 18 


DOW CORNING CORPORATION - Dept. 0903-A 


Midland, Michigan 


12 713 


Please send me 
NAME 

TITLE 
COMPANY 
STREET 

STATE 


CITY ZONE 


WASHINGTON, D.C. (Silver Spring, Md 


don; France: St 





AT THIS MOMENT 





WHEN PRECISION COUN 


Flaps down...runway clear...speed 130 knots! 
DEPE This is the moment of touchdown! This is the 
N D ON moment when precision counts most! 


MINISTOP by GRUEN-—o precision part smaller in diameter 
than your fist—takes command at the instant of touchdown. Its 
(SRI j = NI precision electro-mechanical brain infallibly aids the pilot as he 
brings his aircraft to a smooth, gently rolling, skid-free stop 


It's another example of Gruen precision you can depend 


a MINISTOP by GRUEN is no fair weather friend, eithe 
pletely ignores blinding snow, slick rain, treacherous ice 


forms with famous Gruen precision always! Stopping distance 





Whatever your products... whatever your problem: 








juced as much as 20% —automatical 

trate on other vital duties! Greater 
MINISTOP by GRUEN is lower-priced, |! 
pact than any other anti-skid device. Installation 
nomical—maintenance practically nil. Tires take | 
last far longer. And the MINISTOP has been f 


proven under the most rugged conditions 


THE MINISTOP by GRUEN 


ahtest easie 


Made only by GRUEN in this country, MINISTOP is Id's lowest-priced, lig 
now on leading aircraft throughout the world increasing safety Another product of famous Gruen pr 


. decreasing operating costs. Could MINISTOP do 


and comfort .. cre 
the same for you? Why not contact us today and let our enc 
neering staff give you the complete story. 
.when Precision Counts Most...You Can Depend On. PRODUCTS 


anti-sk kid device 





DEVELOPMENT ENGINEERS 


for Weapons System Engineering 


@ Development of detailed 
operational concepts and requirements 


for a missile weapon system. 


@ Loop analysis and evaluation 
(aero, servo, seeker, warhead, fuse, 
rocket) to arrive at optimum system 
design. Experience on servo systems 


or guidance systems highly desired. 


DESIGN ENGINEERS 


@ Establish reliability criteria for 
weapon system elements; formulate, 
monitor and perform continuing 
analysis of a test program to yield all 


pecessary reliabiliry data 


@ Hydraulic installations — design 
and layout installations. Experience 
with airctaft or missile hydraulic 


devices desired 


@ Control and coordinate designs 


and changes to elements of 


DVOTH PATA Oxhov inl pon einen 


Experience affording broad knowledge 
of electronic, hydraulic and 
mechanical elements in a complex 

in Greek means weapons systems; and, with the catapule, pene Say See 
the Greeks developed one of the earliest weapons systems. Perfected 
slowly, it reached the height of its effectiveness during the Middle Ages. 
Today's weapons systems concepts are tremendously more complex PROJECT ENGINEERS 
than the ancient catapult. The swift advances of science enables only 
the highly integrated engineering teams to keep pace with the changes. @ To assume responsibility for 
Combined with a perceptive management policy, such a tea sdhnlesl eocedingtion on ween 


relatively short time can achieve a goal that once took 
/ system requirements between 


At Bell there is both progressive management and Creative engineering project group, manufacturing/test 


teams. With that years-ahead look, Bell is concerned not only with activities and contractor 


} 


today's problems but with tomorrow's successes. Backed by years of 


dé 


successful missile development and management, Bell is now engaged 


in new projects in advanced missile design. To the creative engineer FLIGHT TEST ENGINEER 


desiring top assignments, this is an opportunity to work on a completely 


new weapons system. For qualified : 
engineers with a B.S. or advanced @ Establishment and coordination 
degree, Bell is offering positions of instrumentation requirements 
where a high level of professional dee wenhen eee tn senate 
achievement may be attained 
Determination and coordination 

of range safety requirements and 
WOT as? CORPORATION test objectives 
We invite inquiries concerning your t 
association with Bell Aircraft 


Contact: Manager, Engineering Personnel 


P.O. Box 1 Buffalo 5, N. Y. 





USAF Contracts 


Following is a list of unclassified con- 
tracts for $25,000 and over as released 
by Air Force Contracting Offices: 


MIDDLETOWN AIR MATERIEL AREA, 
Olmsted AFB, Middletown, Pa. 

Superior Valve & Fittings Co., 1509 W 
Liberty Ave Pittsburel 26 Pa ve 
assembly, nitrogen, oxygen and helium, 
(RFP PR 528113), 21,200 ea $45,156 

Dow Chemical Co., Midland, Mich., gas 
dibromodifiuoromethane, (IFB PR 646758) 
2.688 Ib $163,944 

Sikorsky Aircraft Div., United Aircraft 
Corp., Bridgeport 1, Conn IRAN mainte 

ance of H-19 aircraft, (PR 598996), 12 ea 
£25 200 

Acronautical Div., Minneapolis Honeywell 
Regulator Co., 2600 Ridgeway Road, Minne 

polis 13, Minr up ind «¢ pensator 
repair, (RFP PR 597875), 900 ea., $84,127 

Sperry Gyroscope Co., Sperry Rand Corp., 
Great Neck, N. Y., repair components « 
lrone stabilization control systems (REP 
PR 598143), 145 ea $22,679 
KOME AIR FORCE DEPOT, Griffie AFB, 
Kome, N.Y. 

Ceravolo Construction Co., Ine., 

Re ‘ N \ construction T 

unicati and navigation 

1 FB-30-635-56-177), job, $132,2 

Roanwell Corp., 662 Pacifk 
[oa 8 H-75A/AIC elec. headset 

(REP-30-6 56-4156), $319.76 

Delee Radio Div., General Motors Corp., 
700 East Firmin St Kokomo, Ind ampli 
ler sub-assembly, 450 ea., (RFDP-20-635-56- 
$167), $26,892 

Motorola Communication & Electronics, 
Inc., 900 N. Kilbourne Ave Chicago 51, Ill 
Motorola MRR-4 and MRR-5 n ow é 
equipment ind maintenance spare s 
(RFP-30-635-56-5731), $1,923 

Surprenant Mfg. Co., 172 Sterling 
Clinton, Mass wire ele (MIL-W 
65,500 ft wire, elec. (Mil-W-5086) 120,000 
ft wire, elec (MIL-W-5086) 2.500.000 ft 
(RF P-30-635-56-4020), $57,482 

Fulton Mfg. Corp., Linfoot St., Wauseor 
Onl ittachabl light for life vests IAW 
MIL-L-57 TROG « (RFP-20-¢ ¢ 


nail i OMe W SHAPES of things to come from Piasecki oe 


Electronic Tube Div., Westinghouse Elec- 
trie Corp., Elmira N y tube electron 
pe WL-5796 in =z IL’) «6ship me dtd 
8 Mar 52, 6,000 ea IE-574565, $54,900 Startling new flight concepts are taking shape on the drawing 
— Py —— oe —— boards—in the test cells—of the Piasecki Research and 
undescent, P/N AN 3131-303, 104,000 Development Division. 
mp, incandescent, P/N AN 3126-4501 a ; ' 
16.100 ea. PR: 659360, $46,998 New airfoils, new control devices, new lift configurations— 
Leach Relay Co., 5915 Avalon Blvd., Los these are the building blocks of future Piasecki developments. 
Angeles 3 Calif relay iss bly Leact 
Relay Co., #9043, 175 ea., RFP 32-604-56 Looking to the immediate future, progress has already been 
+1 2°68 n07 ° , . . a . . . 
- of “ ree ~~ made in Vertical Takeoff aircraft. New and improved heli- 
stinghou ectric Corp., 5 Mat . " ° aa 
cana Gin. seats ‘aaah ees ah copter designs—projections of Piasecki’s long research and 
ip type Bendix P/Dwe N 21832 engineering experience in high performance helicopter design 
Wbook data. RFP-23-6 55-3 32 e : . - : 
anthect FI 604 and production—are nearing the flight stage. 
WAC Engineering Co., 35 8. St. Clair St. Today, many different models of Piasecki helicopters are 
Davton 4 Ohio dumm loac ct I of J . 
ay tor une: Poe flying for the three Armed Services . . . everywhere . . . doing 


AN/URM-58 in a/w exhibit Nr WCL-349C | é , pO 
itd 7 Mar 55 except para 3.3.14 is deleted dozens of difficult jobs. Tomorrow, the shape of Piasecki air- 
i ee ae ae data, RFP craft to come will be a vital part of our Defense picture, our 
Ser) , M " + 
Phaostron Co., 151 Pasadena Ave s air transpor t scene. 
Pasadena, Calif test sets, electric: ower . . . . . . 
poe a iacpeaggye dine seedy Ray wr bgp In the future, as today, Piasecki will design and build aircraft 
military specification MIL-T-8095 (USAF) for performance, for versatility—for the toughest jobs. 
dtd 30 Dee 52 and Amdt No 1 thereto dtd 
7 Jan 55 3 ea., engrge data, maintenar crite ae » 7 
data, RFP-23-604-56-1193, $36,161 ENGINEERS NEEDED FOR: DES 
a T ; 
Cutler Hammer, Ine., 804 Plum St Cin TESTING @ STRESS ANAL 
nnati One switches aircraft toggle 1 . 
Send resume to John Tannone, Jr., Employment Representative 


MIL-S-6745, 1 tems, 72,500 ea IF. 


GN e AERODYNAMICS 
YSIS @ AIRFRAMES 


1-604-56-21 3.580 


Mechanical Products, Inc., 1824 Liver St - “a 
» » 


Jackson, Mi circuit breakers, non-trip- 


free in a/w pecification MIL-C 7079, 7 AGCRACC MA HELICOPTER CORP. 


items, 164,655 ea., IFB 33-604-56-23, $354 
MORTON, PENNSYLVANIA 


263 








AVIATION WEEK, March 5, 1956 





¥ é ee ies = eS 


ZAGI 1-EA helicopter (Fig. 10). ROTOR HEAD of 1-EA of 1930 (Fig. 11); ZAGI 11-EA-PV top right (12). Omega 2 (13). 


Soviet Vertical 


By Eugene K. Liberatore* 


The onset of the first World War 
and the subsequent revolution in Rus- 
sia eliminated helicopter development 
during this period. ‘The Russian aircraft 
industry had been small in comparison 
with other nations. To the beginning 
of 1917, the vear of the revolution, 
Russia built about 2,000 planes and less 
than 600 engines. Almost three-fourth 
of the designs were of French origin 

In 1918S, the air force was _ taken 
over by the Soviet Republi In De 
cember 1918, the maim aeronautical 
laboratory was re-established as the Cen 
tral Acro Hvdrodvnamic Institute 
(ZAGI) in Moscow. Assisting in the 
organization was A. N. Tupolev who 
was to make a name for himself as the 
builder of giant airplanes. The labora- 
tory is comparable to the NACA, but 
ZAGI also undertakes the development 
of new aircraft cr configurations includ- 
ing design and manufacturing of proto- 
types 

When a ZAGI machine is accepted 
for production its fabrication is passed 
on to one of the many production 
plants scattered throughout the Soviet 
Union. 

Hence all ZAGI-designated aircraft 
are experimental, including practically 
ill the early helicopters built in the 
USSR The various Aviation Insti- 
tutes, which are engineering schools, 
have also produced aircraft prototypes 


-7 oe 
py . Assistant Director of Engineering, Flettner 


ISACCO Helicogyre 4 built in 1935; not known to have been tested (Fig. 16). Aircraft Corp 
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DROBYSHEV Convertiplane shown in Sovict patent 1593 (Fig. 17 left); Konovalov helicopter airplane designed in 1895 (18). 


Flight Designs Keep Pace With West 


s design problems for 
tudents 
In 1925 helicopter research began in 
carnest at ZAGI Ihe director of this 
roup was Yuriev. He presided until 
1928 with the assistance of Prof. A 
Cheremukhin and A. Izakson. Izakson 
took over in 1937 when Yuriev w 
transferred clsewhere.” Those wcrc gL 
the days of the great purges when more \ i) ‘ 
than one acronautical engineer fell out \a 4 
f favor with the NKVD; the list also (TST 
ncluded ‘Tupolev. 
Other helicopter engineers at ZAGI = TATARINOV Acromobile project (19) KARANDINA convertiplane (Fig. 20 
were: K. A. Bunkin, D. I. Antonov, 
I. P. Bratukhin, G. I. Solnsev, V. P 
Lapisov, I. J. Nikitin, D. T. Masitski, 
B. J. Scherebtsov, M. S. Abolduev and 
A. A. Dokutchaev. 
Concurrently, another group was in 
vestigating the problems of the auto 


Fuq-® 


Po Doe pm me egestas: Tomapwmes (met campete) 


riTO 

Initial work at ZAGI consisted of 
rotor configuration studies and ground 
vhirl tests. The initial test investigated 
the characteristics of a two-blade canti 
lever rotor of 20-ft. diameter incorpor 
iting cyclic and collective pitch control 
This tvpe of control was not new for it 
dated back to before the first World 
War. The test stand was driven by a 
120 hp. M-2 engine rated at 1,250 rpm. 
The M-2 was the Russian version of the 
nine-cylinder Gnome rotary of French 
origin. 

hat the Russians were no farther 
ahead in solving helicopter problems 
than were other nations is evidenced by 


an essay on the state of the art in 1928 
written by Izakson and Cheremukhin: DETAILS, Karandina design (21). ZAGI 11-EA convertiplane, 1935 (22). 
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“. . . All the methods of helicopter 
rotor action listed, simple in principle, 
are difficult to carry out and require 
numerous experiments for ultimate real- 
ization. Similarly the construction of 
apparatus for automatic slanting, alter- 
ation of speed, transmission, etc. is so 
complicated that up to the present no 
reasonable solutions of these problems 
have been found.” 

In 1930 the first ZAGI helicopter 
appeared. It was designated 1-EA (Ex- 
perimental Apparatus). This one-place 
craft carried a single four-blade lifting 
rotor and two antitorque rotors, one 
forward and one aft on the fuselage 
(Fig. 10). The rotor had cyclic and 
collective pitch control (Fig. 11). The 
pilot’s control was an overhanging stick 
connected directly to the swashplate. 

It was reported in 1931 that this 
craft piloted by Professor Cheremukhin 
flew to an altitude of 328 feet and re- 
mained in the air for 12 minutes. In 
August 1932, the helicopter was _ re- 
ported to have flown to an altitude of 
2,000 feet. In descending the craft 
went out of control resulting in a crash. 
(These early Russian flights were never 
homologated by the F.A.I. The best 
contemporary F.A.I. records were 58 
feet altitude and an endurance of 10 
minutes. 

This helicopter was under develop 
ment during the period 1930 to 1934 
under the supervision of Izakson. 

I'he ZAGI 3-EA was similar to th« 
1-EA. The following performance was 
claimed: Maximum speed, 13 mph.; 
range, 2 miles; maximum altitude flown. 
400 ft.; endurance 10 to 14 minutes. 

The 5-EA was a design by I. P 
Bratukhin under development during 
the period 1933 to 1937. This craft had 
a single six-blade lifting rotor. Three of 
the blades, 39.4 feet in diameter, werc 
fully articulated. The other three were 
25.6 feet in diameter and featured vari 
able pitch control. The 5-EA configura 
tion was similar to the other models, 
the two rotors on the fuselage being 
retained. The pitch change mechanism 
in the rotor head was developed by 
Yuriev. All these early machines dis 
plaved poor fiving qualities. 

I'he 11-EA convertible tvpx 
with a lifting rotor and tractor screws. 
This convertiplane will be described 
subsequently. A smaller test version of 
the craft was built in the late thirties, 
ind was designated 11-KA-PV. The 
PV added to the model designation 
indicated “propulsive — variant.” \ 
smaller powerplant was used. This ma 
chine dispensed with the wing and 
hence became a gvrodyne configuration 
(Fig. 12). The engineers 
with this project were D. J. Savejlev and 
V. P. Lapisov. The 11-EA-PV was the 
forerunner of the much _ publicized 
Omega helicopter (Fig. 13). 

Design on the Omega was initiated 


Was 


issociated 


56 


Bratukhin, and the 
machine was first flown in 1941 by 
K. J. Ponomarev. This appears to be 
the first successful Russian helicopter. 
Che craft was a lateral rotor helicopter 
with powerplants mounted outboard on 
outriggers. The engines were M-11 
radials rated at 145 hp. each. Design 
values for the helicopter were 112 mph. 
maximum speed, and 1,100 fpm. maxi- 
mum rate of climb. 

The Omega was first publically dis- 
plaved at Tushino Airfield near Moscow 
on Aviation Day, August 18, 1946. The 
craft was awarded the Stalin Prize and 
went into production at Plant 82 at 
Tushino. The Omega was followed by 
a larger and improved version also de- 
signed by Bratukhin. This machine 
was designed to carry a crew of two 
und six passengers. The 690 hp. 
A-Sch-21 seven-cvlinder radial engines 
were used. This version had an auxiliary 
wing which unloaded the rotor. 

The latest helicopter is the Omega-3, 
1 24-passenger machine. This helicop 
ter is in the prototype stage. 


in 1939 by L. P 


Pressure-Jet Design 


In 1924 Yuriev obtained Sovict pat 
ent no. 76] for a jet-driven-rotor heli 
copter. Fig. 14 is a reproduction of th« 
patent illustrations. Several variations 
are shown. The basic design is a pres- 
sure jet helicopter. Yuriev identified 
the cvcle as the Nernst turbine cycle. 
Pressurc obtained by an 
driven compressor or a centrifugal com 


was engine 
pressor in the rotor head, geared to the 
rotor. Fuel located near the 
blade tips. Yuriev visualized the use of 
porcelain parts in the region of the 
burners. 

In the same vear Yuriev was granted 
Sovict patent 1,526 for a multirotor 
helicopter (Fig. 15). Each rotor 
driven bi 1 separate powcrplant 
mounted on the fuselage frame. The 
multi-enginc was for safets 
Control was obtained by surfaces in the 
slipstream. One of the novel 
of the device 1 multi-throttle con 
trol mounted on the pilot’s stick. Mo 
tion of the stick regulated the speed of 
the screws 

N. I. Kamoy mother pioneer 
who remained under the Soviet 
regime. Hle played an important part 
in autogiro development in Russia, and 
his early work on helicopters dates back 
to 1933 when he was engaged in a jet 
rotor project. In recent Kamoy 
produced the K-17, a one-place coaxial 
rotor helicopter mounted on floats. ‘The 
powerplant modified Aubier- 
Dunne engine of French 
design of about 17 hp. The Russians 
named this small craft “‘vertolet’”” which 
means “vertical flyer.” 

Vittorio Isacco is one of the world’s 
foremost helicopter proncers During 
the twentics and carly thirties he con- 


jets are 


was 


tceature 


features 
Was 


Was 


ictive 


vcars 


Was i 


motorcvc lc 


structed helicopters in France and Eng 
land. His designs featured — blade 
mounted powerplants driving propel- 


lers. Advantages claimed for this ar- 


rangement were the climination of a 


transmission, and the attainment of 
gyroscopic stability. In 1932 Isacco was 
called to Russia to build a giant heli 
copter of his configuration. The ma 
chine was constructed in Moscow at 
the Civil Aviation Institute under his 
direction with A. Izakson representing 
Soviet interests. ‘The six-place craft was 
completed in 1935 after three 
work. 

The Helicogyre No. 4, as it 
designated, had blade-tip-mounted en 
gines and propellers and a tractor en 
gine propeller unit mounted in the nos« 
of the fuselage (Fig. 16). The tip 
powerplants were 120 hp. de Havilland 
Gypsv-3 engines. Each unit weighed 
about 350 Ibs. The nose engine was a 
300 hp. Wright radial. ‘The 
90 feet in diameter and the 
weight of the machine was 
lbs 

These characteristics disk 
loading of 1.1 psf. and a power loading 
of 14.6 lbs. per horsepower. The 1 
sulting figure of #05 
on power to the rotor only. Isacco con 
tracted to build the ship but the flight 
test program was to be strictly in the 
hands of the Russians. In 1935 he 
given what in the U. S. would bc 
known as “the bum’s rush” and he left 
the USSR. ‘To this dav the 
docs not know the fate of his machinc 

By 1936 Isacco had built o1 
in building nine helicopters. For mam 
has been in Paris 
ichievement is the 


vears 


was 


rotor wa 
filving 
7 O00 


vicld a 


merit 1s based 


Was 


de Signer 
issisted 
residence 


where his current 
development of a rotorchute with tele 


vcars his 


blade S 

recently publicized heli 
copter has that of M. L. Mil 
During the twentics, Mikhail Mil was 
one of the engineers who participated 
development at ZAGI 
intended = for 
thre« 
incorpo 


scoping rotor 


The 


most 
been 


In autogiro 
Ihe Mil helicopter is 
military usc The craft 
blade fully articulated rotor 
rating friction dampers The diam 
cter is 44.5 fect. This helicopter wa 
publicly displaved in Moscow on Avia 
Dav 1951 


h iS ! 


tion 


Russian Claims 


Soviet writers have often made strong 
claims about Russian rotor-craft. Some 
of their remarks are included her 

Vhe USSR Information Bulletin savs 
“The first flving helicopters were de 
vised in the Soviet Union by Yuricy 
and his students. Yuriev and Bratukhin 
have found the correct forms of the 
helicopter and have claborated the 
theory of rotors, which hitherto have 
been faulty and, therefore, unable to 
hold the machine in the air.” 

In an article in Ogonck, B. N. 
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The helicopters below represent the helicopter might of the Soviet today. Behind their 
designs is 200 years of Russian research on vertical aircraft. 


je 


HOUND was demonstrated in 1953, resembles Sikorsky S-55 HARE was first production version of Mikhail Mil design, was 


series, is in production. shown in 1951. 


-_— —— ~~ ~~ 2 “Woe = — 


KAMOV Vertolct is tiny co-axial copter for communication and HORSE is twin-rotor helicopter. Its design has been credited to 
liaison duties. Mil by Soviet publications. 
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AMONG 


IMPORTANT 


ACTIVITIES AT HUGHES 


is A PROGRAM 


INVOLVING 


COMPREHENSIVE 


TESTING AND EVALUATION 


IN CONNECTION WITH 


HUGHES-DEVELOPED 


RADAR FIRE CONTROL 


AND NAVIGATION SYSTEMS 


FOR LATEST TYPE 


MILITARY ALL-WEATHER 


INTERCEPTORS. 


System 
Test 
Engineers | 


SCIENTIFIC RELATIONS 


Hughes 


STAFF 





There is need on our Staff for qualified 


engineers who th ughly understand 
this field of operation, and who have 
sufficient analyti nd theoretical 


ability to define 1 led tests; outline 


St specifications, assess lata derived 
from such tests, and present an evalu- 


ton Of performan in rep wt torm 


Engineers u 


stand ng 
frequencte 


porting 





RESEARCH AND 
DEVELOPMENT LABORATORIES 


ingeles County, California 


Yuricv made some sweeping accusa 
tions: “In 1925 Koschel 
in the most unscrupulous manner thc 
designs of a Russian helicopter devel 
oped fifteen years before and stole all 
our calculations. Sometime earlier, in 
Holland a similar lack of restraint dis 
tinguished one Baumhauer and a 
later a Frenchman, Ochmichen. In 
later vears, Sikorsky, Piasecki, Hiller 
Bristol, Be” and ‘appropriated 
the former labors of Russian designers 
All that American technology can boast 
in the field of helicopter design is a 
long-forgotten 
In an article on Russian “firsts” the 
Yuriev helicopter was also included. Th« 
latter was also from a Sovict periodical 
is no doubt the Russians d« 
CIVC their 
ichievements, but they were not alon 
Although the ideas of Yuriev on a tail 
rotor configuration and a pressure jet 
ire. particularly noteworthy 
Russian rotor theories hav« 
other W esterm 
nations as well as Russia adopted and 
expanded the early work of Cierva 


copied 


veal 


othe TS 


stage m our research. 


Chere 


recognition for historical 


helicopter 
none of the 
nations 


he cn uscd by 


Convertiplanes 


Ihe storv of convertible aircraft dats 
back to the conception of the successful 
urplane. It 
to want to add rotors to the uirplane te 
increase its versatility Russia ha 
claimed to be the creator of the first 
successful — airplane intedating — the 
Wright Brothers by manv vears, basing 
the claim on the work of Mozhaiskii 
latter part of the nineteenth 


natural for inventor 


Was 


in the 
century 


Th had proposed ! design iround 


1S Che craft was to weigh approxi 


mately 57 poods (2,050 pounds) and to 
be powcred with a 14.5 hp. engine. In 
was flown for 


This enc 


that vear a scale model 


short periods of tim ourages 
him to petition the government for a 
build a full 


proposal was rejected and mn 


subsidy ti »¢ ik 
but the 
full-scale tests were ever 

One of the 
vertiplane was proposed by Grokhovski 
in IS9L. The lifting screws 
cight-black rotating 
lhe wing f two “balancer 
which were flat plates attached to the 

Propulsion was to be bi 


prototy x 


mack 
earliest idcas for a con 
werc twe 
contra propeller 


consisted 


irframe 


means of an electric motor. The pro 


posal was submitted to a government 
official who summarily dismissed it 

\ more active convertiplane expo 
nent was V. P. Konovalov, 
the Arsenal in Sestroretsk 
Petersburg (Leningrad). In 
1895, he submitted drawings and cal 
culations for his machine to the Minis 
ter of Communications, Prince Khilkoy 
The design (Fig. 18) consisted of two 
propeller wheels in tandem rotating in 
1 horizontal planc Ihe blades were 
made of stecl and set at a slight pitch 


1 foreman at 
near St 
On%c tober 
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ingle. Surrounding the rotors wer 
‘inclined circumferential tents” sect at 
in angle with the horizontal. ‘The fixed 
surface arca of cach “tent” was 1,080 
square feet. The lenticular fuselage 
onsisted of steel tubes covered with 
wire net. In the central part of the 
fuselage was a lifting surface of 324 sq 
ft. ‘T'wo four-stroke cycle gasoline en 
gines were intended for power. Fach 
engine was rated 18.5 hp. at 240 rpm 
Chey weighed 217 pounds each. Fucl 
ind oil tanks were centrally located and 
of capacity for two hour’s flight. ‘he 
veight of the proposed machine was 
1,320 pounds. Longitudinal control 
vas to be achieved by slightly changing 
the incidence of the “tents.” Konovaloy 
isualized the flight procedure as fol 

“Now I start up the engines: as they 
ipproach their normal speed, the air 
plane begins to rock more and more, 
finally losing its weight under the ac 
tion of the lifting force. As soon as th« 
pparatus becomes detached from thi 
ground, it begins rising along an in 
lined line, being also subject from this 
moment onward to a horizontal pull 
his gradual movement in the horizon 
tal plane is the result of the reaction of 
the exhaust gases, which noisily leave 
the exhaust pipes into the surrounding 
itmosphere “ 

Konovalov estimated the cost of a 
prototvpe to be 24,000 rubles, but h« 
vas without funds. As many a succes 
sor did, he wrote to the Minister: 

“Be so kind to point out a path to 
people who can lend assistance both in 
word and in deed. A highly placed per- 
son has a clearer view: in anv case, there 
ie such people in Russia; an inner 
voice tells me so. I ask for only an iota 
of confidence. I myself am a practical 
mechanic, and will give unstintingly of 
mv labor. Detailed drawings are at 
your service.”” He found no backers 


The Aeromobile 


During the reign of the last Czar, 
Nikolas II, a helicopter-airplane project 
was undertaken by Tatarinov. The pro 
posed craft was called Aeromobile, and 
consisted of four lifting propellers and 


SIZE 8 (R1000 Series) 


-750 x 1.240 inches, weighs 1.75 oz. 
Available as transmitters, control 
transformers, resolver and differentials. 
Max. error from EZ 10 minutes. 


SIZE 11 STANDARD (R900 Series) 


1.062 x 1.766 inches, weighs 4 oz. 
Available as transmitters, control 
transformers, repeaters, resolvers 

and differentials for 26V and 115V 

applications. Max. error 
from EZ 10 minutes. 


SYNCHROS 


SIZE 11 SPECIAL (R500 Series) 


Same basic dimensions and applications 
as standard Size 11 Synchros. 
Conforming to Bu. Ord. 
configurations with max. error 

from EZ of 7 minutes. 


PRECISION RESOLVER (R587) 


Size 15. With compensating network 
and booster amplifier, provides 1:1 
transformation ratio, 0° phase shift, 

5 minute max. error from EZ. 
Tangent generator explanation. 


“PANCAKE” SYNCHROS 


2.478 x 1.078 inches, weighs 11 oz. 
Available as transmitters, control 
transformers, resolvers, differentials 
and linear induction potentiometers. 
Max. error from EZ 2% minutes. 
Suitable for gimbal mounting. 


All these Kearfott Synchros are 
constructed of corrosion resistant 
materials, thus enabling them to be 
operated under adverse 
environmental conditions. 


YWeeese saa4 


SAWSse OUHNAS — 


fixed plane (Fig. 19). The frame — 
carrying the powerplant and operator = | 
was slung to the rotor s\ am The ALL PHOTOS 3/4 oa 
wing area was 344 sq. ft. It was to be 
made of aluminum and featured a 
variable incidence. The weight of the 
craft was 1,300 pounds. 

The Ministrv of War allotted funds 
for the construction of a prototype, 
ind by August 1909 the craft was 
partly complete. It was powered by a 
25 hp. Kott water-cooled engine. The 


KEARFOTT COMPONENTS INCLUDE: 


Gyros, Servo Motors, Servo and Magnetic 
Amplifiers, Tachometer Generators, Hermetic 
Rotary Seals, Aircraft Navigational Systems, an 
other high accuracy mechanical, electrical and 
electronic Components. 
Send for bulletin giving data of Counters and other 

ear ott components of interest to you 
KEARFOTT COMPANY, INC., Little Falls, N. §, 

” Sales and Engineering Offices 

transmission included a flywheel with 1378 Main Avenue, Clifton, N. J. 

friction clutch and a gear drive. A Midwest Office: 


188 W. Randolph Street, Chicago, Ill. 
centrifugal propeller was mounted in South Central Office: 
the nose. 


6115 Denton Drive, Dallas, Texas 
Development of the prototype was 


A SUBSIDIARY OF GENERAL 
PRECISION EQUIPMENT CORPORATION 


West Coast Office: 
253 N. Vinedo Avenue, Pasadena, Calif\ 
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avien’s 
‘pigzgy-back’ 
thervel 
switch 


* 


adds 
positive level control 
to any fuel gage 


Avien . . . pioneer in the development of 
aircraft fuel management systems . . . now 
brings dependable fuel level control to any 
fuel gage installation. 

Employing Avien’s service-proven thermistor 
switch in a new clamp-on design, the “pig- 
gy-back” sensor mounts on any tank probe 
— provides precise level signals for high- 
or low-limit warning, tank sequencing and 
other fuel management jobs. External relay 
unit eliminates moving parts from the tank, 
assures reliable control of signal lights, 
pumps or valves. 

Weighing less than 0.5 pound, the “piggy- 
back” Thervel Switch uses only three wires 
between units; is adaptable to any fuel sys- 
tem without altering present equipment. 
Most important — operation is independent 
of fuel gage circuits, providing positive 
level monitoring even under emergency 
conditions. 


Additional features: 

© Operates from standard 28 volt 
DC supply 

@ Unaffected by slosh, vibration or 
acceleration 

@ Requires no additional mounting 
holes 


@ Conforms to MIL-E-5272A and 
MIL-G-8615 (ASG) 


Other Models: Available in 12 volt and 
bracket-mounted models, as well as special 
designs. 


For complete specifications and 
application data write Dept. AW-3 


— Lfvienw 


Precision Instruments and Control Systems 
8-15 Northern Bivd., Woodside 77, N. Y. 


slow; the allotted time for construction 
was running out, when the Ministr 
instructed Capt. Antonov II to examine 
the machine and submit a report 
latarinov pleaded for eight mor 
months time but the Ministrv had 
decided the machine was “technically 
impractical.” 

On August 22, 1909, Minister of 
War Sukhomlinoy and a_ technical 
group visited the inventor. ‘Latarinoy 
was advised the contract was cancelled 
and he was ejected from the “‘practice 
airfield.” Sukhomlinov served during 
the early vears of the first World Wat 
ind had the doubtful distinction of 
being accused of espionage by his own 
government 

l'atarinov decided to continue his 
work without official 
found several supporters. He transferred 
his laboratory shack to the property of 
engineer Korsak. Again lack of mone 


from completing his 


issistance ind 


prevented him 
machine 

He was hounded bv the vellow 
press for failing to justify the hopes 
placed in him On one of his dark 
davs, Nov 1910, ‘Tatarinov went into 
chon 

Hounded by the press, I suffered 
1 psvchic under the in 
fluence of which I personally set fire 
to mv aerodynamic laborator 
ind shed, destroving all the apparatus 


All mv achic 


hr 
l 


disturbance 
hangar 
contained therein cements 
ind resources perished in the 
Another mvertiy 
I’. S. Starovoitor 
furnace department 
metallurgical plant 
He proposed a sting 
f two lifting screws, a tractor propel 
ler and wings. His ncluded 
this univers plea of th unrequited 
mventor 
“Tl am 
emploved a I he plant, 
I have no funds available for transporta- 
tion, have just barely cnough from one 
I most humbly rr 


machine 2a) 


petition 


Ith, am 


pavday to the next 
quest a seriou reply, the fullest pr of 
of what is wrong or what should be 
different. If I do not learn this 
vou, then vou will be closing door 
Russian, and other 
losed the door 


from 


between mm 
Russians 6 They 


Soviet Convertiplane 
The earliest 
under the Soviet regime was a proposal 
by F. V. Drobvshey The cr 
disclosed in Soviet patent No. | 
Fig. 17 Th 
1 tiltable wing, engine 
For control the rudders were mounted 
on the upper surface of the wing in 
the rotor slipstream and clevators wer« 
located aft on the wing. Figure 4 of 
the patent drawing shows the « mtrol 


onvertiplane design 


onfiguration featured 


ind rotor svstem 


vstem with the wings vertical 


Another Soviet convertiplane pioncer 


was G. G. Karandina. The craft is dis 
closed in Sovict patent No. 2,955 ap 
plied for in 1924 (Fig. 20, 21). The de 
sign consisted of a single lifting screw 
ind a fixed wing. A tractor propeller 
hitted I he SCTCWS WETC 
svstcm 


could ilso be 
driven by a gear transmission 
The wing was formed of spanwise rota 
table surfaces which could be turned 90 
to permit air to pass through it 
During 1935, ZAGI had an active 


convertiplane project, the 11-EA (Fig 


degrees 


Z2 This machine used the same rotor 


svstem as the 5-FkA and 
tractor propellers 


included a 
fixed wing with twe 
Ihe rotor had a maximum diameter of 
50.5 feet, and the inner blades had a 
of 30.2 feet. ‘The machine was 
Curtiss 


spt ¢ d 


diameter 
designed to take a 00 hp 
Conqucror engine. At an 
of 2450 rpm., the rotor turned 183 rpm 
\ scaled-down experimental version 
vas built which became the 11-F.A-P\ 
helicopter. ‘he propulsive screws wet 


I 
retained, but the wing wa mitted 


engine 


[he more recent Omega II hel 


onve 


vert ble lt 
Russia is e\ 
the widk speed rang¢ 


Sovict aircraft 


idenced 


This is the se 


F-100C Stabilizer at GA 


Goodyear Aircraft Corp., Akron, is produc 
ing control surfaces such as this horizontal 
stabilizer for the F-100C Super Sabre under 
subcontract from North American Aviation’s 
Columbus Division. Other surfaces included 
in the subcontract are vertical stabilizers, 
rudders, wing leading edges and slats. Pro 


duction is expected to carry through 1957. 
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CONQUERING the Time Barrier 


COMPUTERS by MAXSON — both digital and analog — 


are translating split-second demands into instant action 
in bombing, fire-control, and navigation 

in airborne, ground, and shipboard service. 

Ask Maxson about design, development, and production 
to your special requirements. 


MAXSON develops and manu- 
factures systems, subsystems, 
and components in armament, 
navigation, electronics, and spe- 
cial devices. 


Ask for facilities report. 





es il 


Hayes Aircraft Finds: 





USAF Conversions Mean Big Business 


AIR FORCE B-25s line up for modifications that will adapt them 


~ 


PARKED B-50s outside Hayes’ Birmingham plant await conversion to three-point tankers. 


62 


Birmingham, Ala.—Hayes Aircraft 
Corp., well under way on its contract 
to convert Boeing B-50 bombers into 
KB-50 three-point refucling tankers for 
the ‘lactical Air Command, is confident 
it has found a new opportunity in the 
aircraft business 

Lewis | Jeffers, Hayes president 
told Aviation Week his company 
looks upon the tanker contract as proof 
that “there is a spot between the prime 
contractor and the overhaul shop” 
where an operation such as his can 
find many opportunities in the future 

Jeffers has imposing figures to back 
up his claims. He estimates 1956 sales 
it Haves will run to $39,800,000. The 
operation was started in 1951, when 
sales were $700,000. The rise has been 
steady ever since. Sales in 1955 were 
$29.200.000 

Major changes in the Haves opera 
tion took place last July 1, when the 
plant became a private industry. Prior 
to that, it was a U. S. Air Force Com 
mand Facility known as the Birming 
ham Modification Center and under 
the control of the Mobile Air Materiel 
Arca 


1,000 B-25s Modified 


Ihe contract with USAF made the 
Haves plant available for maintenance, 
modification or rebuilding of aircraft 
Work was started in August of 195] 
on the North American B-25 and mor 
than 1,000 of them have gone through 


AVIATION WEEK, March 5, 1956 














5 
O See a 


—— 
AFT 














RADAR - Fwo 80OMB REAR BOMB REFUELING RADIO Fus RADIO | REFUELING 
NOSE | PILOT NAVIGATOR BAY TANK WING BAY BAY TANK SOPERATORS | EQUIPMENT) APP TANK | EQUIP. EQUIPMENT) 
' | ' 1 | ' ! ~ ' 7 ' 




















\ third fuselage tank is located in aft section. 


CONVERTED B-50s will carry fuselage tanks in both forward and rear bomb bays. 





the Hlaves shop since. In addition to 
the regular IRAN Gatneitionn md Re | WING AREA____ 1720 SQ FT. WING SECTION____BOEING 117 


pair as Necessary) work, these aircraft ASPECT RATIO 1.5 M.A.C. 154.41" 
have received modern heating systems 
fire detectors, new Bendix carburctors 
ew radio and a completely redesigned 





lectrical svstem 


Jeffers emphasizes that Hayes en Ey 
Yf 


ginecrs have done all of the modifica oy 
Uilyy/ 
iy 


tion enginecring, including the design hy 
f kits for changes the USAF can . 
make in the field. It is clear that 
this type of job led Jeffers to uncover 
what he considers a new and specialized 
market for the Haves talent and capa 
bilities 

“We have,” he said, “really become 
the prime designer for the B-25 as it 
now is used by USAF.” North Ameri 
in, manufacturer of the bomber dur 
ing World War II, is out of the picture 
except as a source for some basic sparc 
parts. The renovated planes are used 
for training missions, and the designa- 


tion is changed from B-25] to B-25L. 


More R&D Expected Fuel (Gal) yxy Water Alcohol (Gal) GE Oi! (Gal) 


Jeffers stresses his cffort to build up 
the Haves companv’s proficiency in 
ngineering. He looks upon the com 
panv’s future as one that will involve 











SCHEMATIC shows wingspan area that will be used to house fuel in tanker version of B-50 





nereasing amounts of research and 
levelopment work, much of it aimed 
it improvement or modification — of 
xisting USAF equipment. The KB-50 
ontract is an example. Other current 
projects include development contracts 
in the clectronic field, concerned with 
improvements in the Boeing B-47 and 
B-52 jet bombers 

Phird major IRAN job done by 
Haves has been on the Fairchild C-119 
In this case the modification enginect 
ng was done bv the prime manufac 
turer and the Haves job has been 
largely one of renovation. There are 
14,200 possible defects in a C-119 that 
has been in service and Haves inspec 
tors must check each one of them 

An IBM card svstem is used to record 
the defects and follow each aircraft 
through the shop. This makes possible 
iccurate cost studies, with cost control 
possible by total number of aircraft, by 
station on the line, by systems in the [sess | 
iircraft and by individual jobs. 

Work, cost and quality control ar KB-50 has crew of five: pilot, co-pilot, navigator, engineer and two reel operators. 


—_— =~ -- 
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NORTH AMERICAN'S 


Columbus Division 


Offers A New Challenge 
To EXPERIENCED 
ENGINEERS 


You can share in a new kind of career challenge... if you 


have experience and vision. Here’s the story briefly: 

North American's Columbus Division has prime responsi- 
bility for the design, development and production of North 
American's Naval airplanes. The Division is young, with the 
highly-successfu! FJ-4, a ot-t t'’ Columbus Div 
sion product, as evidence that 
places.”’ 

Young organization... 
for you. 

You are sure of... Stabilit 

is the company 
company in the world... Pr 
tions for experienced engineer mes or 
A SELECT FEW POSITIONS ARE OPEN 
IN EACH OF THESE FIELDS: 
Aerodynamicists, Thermodynamicists, Dynamicists, Stress En- 
gineers, Structural Test Engineers, Flight Test Engineers, 
Mechanical and Structural Designers, Electrical and Electronic 
Engineers, Wind Tunnel Model Designers and Builders, Power 
Plant Engineers, Research and Development Engineers, 
Weights Engineers. 

For The Full Story On Your Ohio Future, Write Today: Mr. 
J. H. Papin, Personnel Manager, Department 56AA, North 
American's Columbus Division, Columbus 16, Ohio. 


| aes | Engineering Ahead for a Better Tomorrow 





+ wv 


Nortu American Aviation, INC. 
3. Pat. Off. COLUMBUS DIVISION 


«\- 


integrated into a single IBM packag 
According to Jeffers, the Air Matericl 
Command finds here one of its best 
indexes to show exactly where every 
dollar is spent. 


Birmingham Owned Plant 


The Haves plant at the Birmingham 
\irport is owned by the city It wa 
used during the war for modification 
of B-24 and B-29 bombers, was in a 
bad state of repair when Haves took it 
over in 1951, with 22 acres of the roof 
missing or completely deteriorated. ‘The 
plant has 1,409,000 square feet of floor 
space, stands on a tract of 255 acres 
Phere are more than 3,000 emplovees 

For work on the KB-50 contract, 
under wav for almost a vear, there arc 
two 40-foot-high bavs, each with 116 
000 square feet of floor space Vhe 
work to be done on cach bomber con 
stitutes a major rebuilding of the ai 
craft 

The KB-50 will be the first. thre« 
point probe and drogue tanker pro 
cured in production quantity. In_ the 
tail section and pods under each wing 
tip, Haves wil install reels and drogues 
designed by Flight Refueling, Inc 
Thev will be remotely controlled by 
operators in side blisters at forward 
stations. 

Normal crew wil include pilot, co 
pilot, radar-navigator, flight engineer 
ind the two scanner-reel operators 
Four passengers can be carried on train 
ing or ferry missions. Maximum gross 
weight will be 173,000 Ib 


Fuel Tanks Added 


A total of 7.520 gallons of fuel for 
transfer will be carried m seven tank 
installed in the bomb bav. wings and 
pvlons. In case of an emergency, addi 
tional fuel can be drained from the au 
craft's own svstem. The plane's ele« 
trical stem has been redesigned t 
pro icle power for the fuel pump ind 
dump svstem. I[t nov s eight 400 
impere generators instead of six vith 
300-ampere capacity \ new lighting 
vstem is being installed to facilitate 
rcfucling operations at night. The bot 
tom of the wings, fuselage and hori 
zontal stabilizer will be illuminated and 
1 beacon located on top of the vertical 
stabilizer will be visible for 30 miles 

New radio equipment has been se- 
lected to cover air-to-air and aur-to 


sn 


ground communication, Communica 
tion between crew stations, navigational 
ids. identification and for use during 
rendezvous. Just as the electrical svstem 
is the largest of its tvpe ever designed 
or installed in an airplane, the com 
munications equipment runs a_ wide 
gamut 

It includes VHF, UHF and HF liai- 
son transmitter; VE navigation equip 
ment, ILS, automatic direction finder, 
marker beacon equipment, UHF direc- 
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Steps up gear blank production 
300% by switching from bar stock 


to TIMKEN 


A. engine manufacturer felt that his gear blanks 


were costing him too much to make. The center 


hole had to be bored out of solid bar stock. It took a 
whole hour to turn out 29 blanks. And a lot of steel 


was wasted in the process. 


So the manufacturer discussed his problem with 
metallurgists of the Timken Company, experts in fine 
alloy steel. After study they recommended a change in 
production methods together with a switch to Timken 


seamless steel tubing in place of bar stock. 


With Timken seamless steel tubing, the center hole 


is already there. It doesn’t have to be bored out. Finish 





SPECIALISTS 


IN FINE ALLOY STEELS, GRAPHITIC 


steel tubing 


boring was the engine maker's first production step. 
And with Timken steel tubing his gear blanks are now 
being turned out at 120 to 130 an hour—an increase 
of 300% 


Machining costs have been cut by more than half. And 


because the center hole is “built-in’’, no steel is wasted. 


The files of the Timken Company contain records of 
hundreds of problems that have been solved by Timken 
fine alloy steel. If you have a tough steel problem, why 
not bring it to us? Wire, write or phone The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: ““TIMROSCO”. 


TOOL STEELS AND SEAMLESS TUBING 











Boeing engineers find rewarding jobs in Wichita, Seattle 
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SEATTLE 


R. J. B. HOFFMAN, Administrative Engineer 
Boeing Airplane Co., Dept. C-49, Wichita, Kansas 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Co. Dept. C-49, Seattle 14, Wash 


If you want further information on the adv 


tages of a career with Boeing, please send 


pon to either of the above addresses 


BOEING 


Aviation leadership s 


WASHINGTON WICHITA ANSAS 





tion finder, radio altimeter, long-range 
navigation equipment, DME and radar. 
For rendezvousing, the KB-50 will have 
interrogator equipment, supplemented 
by radar and the UHF direction finder. 

Hydraulic systems, separate from the 
aircraft’s main system, are being in- 
stalled to operate the fuel pumps during 
transfer in mid-air. Quick disconnect 
couplings will permit removal and jet- 
tisoning of the bomb bay tank without 
letting air into the hydraulic system. 

For this project, Hayes has built a 
test facility to evaluate fuel and hy- 
draulic systems. It is capable of meas- 
uring fuel flow up to 2,400 gallons per 
minute, pressure drops and the effi- 
ciency of the hydraulic systems. Func- 
tional tests can be given at temperatures 
to 70 degrees below zero. Hot fuel, 
life cycles, surges, contamination and 
humidity factors can be measured. 
Simulated in-flight refueling tests can 
be held. A chemical and materials 
laboratory and an electrical, radio and 
instrument laboratory support the 
facility. 

Jeffers feels that the KB-50 project 
constitutes an entire weapons system 
in all its phases, involving as it does 
design and development, flight and 
laboratory testing of components and 
the complete aircraft. His company’s 
future, he told Aviation WEEK, is tied 
to nothing more complicated than 
Birmingham’s plans for the airport, 
where the present 5,600-ft. runways are 
expected to expand soon to 8,700 ft. 
Haves has had opportunities to work 
on modern aircraft that cannot use the 
field. In one case, emploves were sent 
to a home base for a project involving 
the B-47 medium jet bomber. 

The company’s experience with 
IRAN and modification work on the 
B-25, C-119 and other transport and 
bomber types has driven home the 
importance of maintaining schedules. 
Aircraft sent to Birmingham by a 
USAF command are spared for a limited 
time and the using command must have 
them back to meet commitments. 

Quality control standards, according 
to Jeffers, should get much of the 
credit for keeping Hayes on schedule. 
For checkout on a C-119 or B-25, 
USAF now gives a flight test to only 
one in four aircraft as they come off 
the line. Jeffers says the quality contral 
program alone makes it possible. As 
experience shows that quality standards 
are kept high, the flight tests can be 
given to only one in five, then one in 
six aircraft. Each test flight eliminated 
saves the Air Force about $500. 

For the future, Jeffers counts on 
further diversification resulting from 
improved engineering capability. He 
is pushing Hayes into as many fields as 
possible, selling ability in the fields of 
design, manufacturing, maintenance 
and compilation of technical data. 
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FASTENER PROBLEM 








Unique fastener for simplified method 
of bolting non-parallel surfaces 


Aircraft construction is making increasing use of large forgings and milled skin 
construction. The increased strength provided by this type of construction 
has greatly reduced machining costs and air frame weight. However, such 
pieces are often tapered in two or three planes. Attaching aluminum skin 
to a tapered forging or attaching a tapered, milled skin to another member 
creates an extremely difficult fastening problem because bolt head and nut 
seating surfaces are not parallel. Present alternatives are to machine each of 
the hundreds of fastening points to assure parallel seating of the nut; or the 
base of the nut must be built up by tapered shims, hand selected for each location 
to correct for the changing thickness and angle of the outer surface. Both are 
costly and excessively time consuming solutions. 

ESNA’s new self-aligning nut solves the problem efficiently and economically. 
It is riveted to the structure as simply as any other anchor nut. The several com- 
ponents retained inside the basket permit the full Strength locknut to automati- 
cally compensate to angular bolt misalign- 
ment up to 8° in any direction. This new 
nut has been designed as a two lug anchor 
nut illustrated (Type LHA2822) and in 
gang channel form (Type LHG2822). 

The nut is available in carbon steel for 
moderate temperatures and in stainless 
steel for elevated temperatures up to 
800°F. It meets MIL Specification twist- 
out and push requirements. Like all Elas- 
tic Stop® nuts, it is vibration proof and 


Type LHA2822 : 
reusable many times. 


[—————-— MAIL COUPON FOR DESIGN INFORMATION 


Elastic Stop Nut Corporation of America, Dept. N99-325 
2330 Vauxhall Road, Union, New Jersey 
Please send me the following free fastening information: 


C) Bulletin on self-aligning nut (CD Here is a drawing of our product. 
What self-locking fastener would 
you suggest? 
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ENGINEERING 
UNLIMITED 


...an established concept at 
Convair-Pomona where your 
opportunities in the career of your 
choice are virtually unlimited. Work 

in the finest engineering facility in the 
country at America’s first exclusive 
Guided Missile plant. Ultra-modern 
surroundings, completely air-conditioned, 
in beautiful Pomona only minutes from 
Los Angeles, the mountains, the seashore 
or desert recreation. Here is country 
living near the city at its best: 


Excellent opportunities 
available now in: 


ELECTRONICS 

DYNAMICS 

AERODYNAMICS 
THERMODYNAMICS 

OPERATIONS RESEARCH 
HYDRAULICS 

MECHANICAL DESIGN 
LABORATORY TEST ENGINEERING 


Generous travel allowance 

to Engineers who are accepted. 
Write now enclosing 

a complete resume to: 
Employment 

Dept. 3-F 





CONVAIR 


A DIVISION OF GENERAL DYNAMICS CORPORATION 


POMONA, CALIFORNIA 


' 





PRODUCTION BRIEFING 





> Refractories Division has been estab 
lished as a new operating unit of Corn 
ing Glass Works, Corning, N. Y. Prin 
cipal products of the new division, in 
iddition to conventional materials, wil 
be special high tel iperature refractor 
for rocket nozzles and other specializes 
ipplications using new materials devel 
oped in the company’s ceramics research 


laboratory 


> Electronic equipment and _ technical 


service contracts received by General 
Precision Laboratory, Pleasantvill 
N. Y. Over $500,000 in height finder 
simulators ordered by Office of Naval 
Research, Special Devices Center, Pt 
Washington, N. Y.; $272,000 from 
USAF for services on AN/APN-S1, 
AN/APN-66 and AN/APN-S82 radar 
navigation sets; a contract from Dayton 
AF Depot for contractor repair and 
overhaul of AN/APN-82 equipments 


> New quarters of 70,000 sq.-ft. have 
been taken over by Rheem Manufactur 
ing Co., at 3lst and Oxford Sts., Phila 
delphia, Pa., for its government re 
search and development department 
Work includes visual training aids and 
weapons systems 


> Carmody Corp. has received a con- 
tract for three WV-2 procedure trainers 
from Navy's Special Devices Center for 
instruction of pilot, co-pilot and flight 
engineer. The WV-2 is a Super Con- 
stellation Navy radar picket plane. 


DRILL AND WIRE BRUSH combination 
drills holes and removes aluminum cladding 
from dural in one operation, to permit 
positive electrical connections to be made 
to aircraft structures. The drill is attached 
to a standard wire brush. Shop trick is used 


by Glenn L. Martin Co., Baltimore, Md. 
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INTEGRATED FLIGHT INSTRUMENT SYSTEM schematic shows computer and electrical link that assures high instrument accuracy. 


DC-8 to Get Integrated Flight Package 


By George L. Christian 


Elmhurst, N. Y.—A new flight instru- 
ment package, called the Integrated 
Flight Instrument System (IFIS), has 
just been chosen by Douglas Aircraft 
Co. for its DC-8 jet transports. 

Now in prototype production at 
Kollsman Instrument Corp., IFIS has 
also been ordered by at least two air- 
lines for their new jets, AVIATION WEEK 
has learned. 

All the basic flight information the 
pilot needs is presented in five basic 
instruments: altimeter, indicated air 
speed indicator (which also shows maxi- 
mum, minimum and most economical 
speeds), true air speed indicator, Mach 
number indicator, and true outside air 
temperature indicator. 

“The system is designed for use on 
all types of high-speed aircraft,” accord- 
ing to Victor E. Carbonara, Kollsman’s 
president. 

“It will provide pilots with the most 
complete and reliable flight information 
available to date to help them solve 
problems of altitude separation, cruise 
control and navigation. IFIS will sub- 
stantially increase flight efficiency and 
safety and reduce the work load on 
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flight crews of high speed aircraft,” 
Carbonara says. 


Electronic Integration 


Philosophy behind Kollsman’s new 
flight instrument system is to take well- 
tried, acceptably accurate, pure pressure 
instruments and integrate their outputs 
clectronically and with an avionic com- 
puter. 

I'his feature is said to correct for 
inherent errors in the instruments and 
svstems themselves. Result: When 
electrical portions are functioning cor- 
rectly, very accurate data presentations 
are obtained. The 50,000-ft. altimeter 
is claimed to be accurate to +50 ft. 
at sea level and +100 ft. at 40,000 ft. 

Important safety feature of the entire 
IFIS package is that, if the aircraft's 
electrical system should fail, all pressure 
instruments revert to the accuracy they 
give today. The altimeter error, for 
instance, becomes 4 of 1%. 


System Integration 


Here is how Kollsman integrated the 
various IFIS components to produce 
the accurate readings it gives flight 
crews 
e Altimeter readings are corrected for 


attack, Mach number and 

intrinsic instrument error. 

¢ Minimum indicated air speed is de- 

fined by angle of attack. 

@ Maximum IAS is defined as a function 

of altitude. 

e True outside temperature is obtained 

bv correcting skin temperature with a 

function of Mach number. 

© Tme air speed is computed from true 

outside temperature and Mach number. 
The electrical which 

interlink the various pressure instru 

ments with each other and with the 

computer are standard, service-proved 

Kollsman units such as the Svnchrotel. 


angle of 


components 


Altimeter Detail 


Locating a static source for an altim- 
eter (also used for the airspeed indicator 
and Mach meter) is not an easy job on 
high-speed aircraft. Installing the static 
on a long boom projecting far ahead 
of the plane (as on practically all proto 
type aircraft) usually best 
results. But such a location is imprac- 
tical for production craft because it 
mav interfere with nose-mounted radar, 
increases the plane’s total length un- 
necessarily and is vulnerable to damage. 

Standard, subsonic-speed locations, 


gives the 
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1,000 knots at 20,000 feet... 


yet brilliantly sharp, crisp photographs! 


1,000 knots at 200 feet... 


} 
. 


Chicago Aerilal’s IMC makes it possiblel 


I MC means Image Motion Compensation... the synchronization of 


film with flight movement of image. At all speeds, any altitude, Chicago 


Aerial IM C equipment now provides vastly superior photographic 
definition. Pioneering by C.A.I. has produced not only reliable I M C 
equipment, but has also harnessed the Scanner System—an electronic 
brain which scans the surface below and computes true-speed altitude 
ratio. Automatically, this brain controls film movement in a camera to 
compensate for forward flight motion even at tremendous speeds. Blur 
becomes a thing of the past . . . replaced by sharp photographic definition. 

This electronic-mechanical-optical system assures unrestricted perform- 
ance in our supersonic reconnaissance planes. Another example of C.A.I. 
advanced research and production. 


“Advancing Horizons” is C.A.I.’s colorful 24-page brochure | 


packed with highly interesting facts, photos and information. 
“Advancing Horizons” can be yours free upon request. Write 


for your copy today. 


CHICAGO AERIAL INDUSTRIES 


1980 Hawthorne Avenue, Melrose Park, Illinois 
Chicago office: 332 S. Michigan Avenue, Chicago 4, Iilinois 
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such as wing or fin tips often cannot be 
used on planes nibbling at Mach 1, 
because shock waves impinge on thes¢ 
reas, making static sources unreliabk 

So location of a static source on fast 
planes must be determined empiricalh 
Since the two parameters which affect a 
tatic source are Mach number and 
ngle of attack, its location becom« 
more difhcult as planes become both 
faster and bigger 

\s planes fly faster, although location 
of a static source was chosen for a given 
Mach number, the plane's speed range 
bove and below this figure increases 
nd static error may becom mificant 

As jets become bigger, and the weight 
changes from takeoff to landing 
figurations increase because of the 
quantity of fuel consumed, changes in 
ingle of attack will become correspond 
ingly larger, also inducing errors in the 
tatic source svstem 

Io erase these compound errors, 
Kollsman engineers allow the inaccurate 
static pressures to reach the affected in- 
struments to make the corrections there 

The altimeter’s angle of attack and 
Mach corrections are fed into the static 


QUADRUPLE-INDICATING air speed indi- 
cator (above) shows: maximum allowable air 
speed (striped pointer), indicated air speed 
(plain pointer), most efficient cruising speed 
(index at 120 knots), and minimum air 
speed (index at 95 knots). New, dual baro- 
metric scale altimeter (below) has easy-to- 
read drum indicating 1,000 ft. scale, pointer 
for 100 ft. scale. 


« 
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SCHEMATIC of Kollsman’s new, drum-type altimeter shows pressure-operated components 


and integration of electrically-driven controls 


error corrector section of the computer 
unit. The angle of attack translates and 
Mach number rotates three dimensional 
read off the surface of 
the cams and are fed to a differential 
Synchrotel in the altimeter scale error 
corrector and thence to a Synchrotel in 
the altimeter. 

Ihe scale error correctors, one each 
for the pilot’s and co-pilot’s altimeter, 
are married to and carry the same serial 
number as their respective altimeters 
Within the units, cam adjustments pro 
vided at 2,000-ft 
“built-in” 

Ihe correctors arc is modules 
and are housed in computer unit 

Bulova Watch Co. is tooling up for 
production of sensitive altimeter, de 
veloped by Melchior Engineering Corp.., 
which is said to have an accuracy of one 
part in 3,000 throughout its operating 
range (AW Dec. 5, 1955, p. 29). 

lo make the altimeter easy to read, 
1 single indicates altitude in 
hundreds of feet, with one full revolu 
tion representing 1,000 ft. A horizontal- 
axis drum indicates altitude in thou- 
sands of feet. Instrument incorporates 
a dual barometric scale calibrated both 
in inches of mercury and millibars. 

In a single unit, the pilots can read a 
plane’s maximum allowable speed on a 
striped pointer, indicated air speed on 
a plain pointer and most efficient and 
minimum speeds on an index which 
rotates around the outer rim of the 
instrument’s dial. 

Limitations governing the maximum 
permissible speed at which a given type 
of aircraft may fly are in the form of 
indicated air speed, Mach number or 


cams. Errors are 


increments, wipe out 
iltimeter errors. 
made 


needle 
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to increase the instrument's accuracy. 


maximum 
Uhereforc 


speed Lhis 
peed varies with altitude 
the instrument contains a special alti 
positions the 


equivalent air 


tude diaphragm which 


striped, maximum speed needle in the 
ir speed indicator. 

(he indicated air speed pointer is 
ctuated by the pitot tube-activated air 
speed diaphragm and is corrected by 
ingle of attack probe which 
Minimum speed 


the samc 
altimeter. 
index is also operated by this probe 

During approach and landing, pilot 
can tell at a glance how far he is above 
stalling speed by noting the distance 
between the IAS needle and the mini 
mum speed index 

I'wo of these new air speed indicators 
are now flving on USAF B-47s and ser 
ice tests are planned for an additional 
50 aircraft, according to Kollsman 
spokesmen. (The angle of attack probe 
is made by Specialties, Inc., AW Aug 
3. 1952. Pp 49.) 

To correct the resistance-tvpe outside 
\ir temperature instrument for thermal 
heating at high air speeds (speed of 450 
knots produces a 45F heat rise) to true 
outside air temperature, the skin tem- 
perature is combined with a function of 
Mach number. This true temperature 
and Mach number are then used to 
compute true air speed, which is pre- 
sented on a small, digital counter. 

Both true air speed and outside air 
temperature readings can be fed into 
remote, slaved indicators 

Added feature claimed for IFIS is 
that the Synchrotels’ low-torque hand- 
staffs impose negligible loads on instru- 
ment mechanisms, thus do not affect 
their accuracy. 


serves the 


HOW to CHOOSE 
VIBRATION MOUNTS 


wil on ssoraTo® 


for JETS and MISSILES 





Us: our engineering data sheets 
on ALL-ANGL Barrymount® Iso- 
lators. Their load-deflection 
curves, transmissibility curves, 
and load-vs-natural-frequency 
curves point to practical solutions 
of the shock and vibration prob- 
lems you meet in designing for 
jets and missiles — where MIL- 
standard mounts can’t do the job. 
With ALL-ANGL 

Barry Mounts, 

you can mount 

and fly vital in- 

struments and 

controls at any 

cock-eyed angle you choose — 
not just thru the 10-degree tilt 
allowed by MIL specifications. 
Thus Barry Mounts give in-flight 
reliability protection, from take- 
off thru every twist, turn, and 
dive of the aircraft’s most violent 
maneuvers. 

Write today for free copies of 
ALL-ANGL data sheets; ask for 
A-0-1. When your problem is 
protection thru all flight attitudes, 
your answer is ALL-ANGL Barry 
Mounts. For recommendations, 
call your nearest Barry Sales 
Representative. 


cant Je 
BARRY 


omen, Bm oem Se) 


INCORPORATED 


| 700 PLEASANT ST., WATERTOWN 72, MASS. 
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Leland 


Aircraft 
Products 
Engineering 


to the solution of your 
electrical power needs... 


Now, with the opening of two new and separate engineering 
facilities in the Dayton area, Leland is better able than ever to 
solve your particular emergency and secondary 
power requirements. 
Plant #2, located at 618 Webster Street, houses project engineers, 
draftsmen, model shop, and environmental test facilities. 


Plant #3, at 432 Kaiser Street, houses the recently formed 
research and development engineering section. 


Put these highly advanced engineering facilities to work for you. 


L E L A bs D The Leland Electric Company, Dayton 1, Ohio 
AIRCRAFT PRODUCTS Division of AMERICAN MACHINE & FOUNDRY COMPANY 
in Canada: Leland Electric Canada, itd., Guelph, Ontario 





Weight Saved in New 
Self-Contained Mount 


\ shock mounting to protect jet en 
gines and missiles during transportation 
ind long-time storage is being devel 
oped by Mechanical Mounts Co 

Because the unit is a self-contained 
structure, it can be used witho 
usually heavy engin 


still pro 


I 
tance 
Suspensio1 design incorporates pre 


loaded springs to eliminate resonant 
frequencies and vertical struts to sup 
port sides of the equipment 

he struts protect the large electronic 
cabinets from distortion and damage 
Ihe base springs are designed to be 
used for permanent installation or long 
term storage 

The company says that Radiomarin« 
division of Radio Corporation of Amer 
ica has tested the suspension system 
with good results. Some 300 units have 
been delivered to Radiomarine, and 
Navv’s Bureau of Ships has ordered an- 
other 136 such systems, R. P. Apple- 
gate, Mechanical Mounts’ president, 


SavVSs The company s iddress Box $5, 


Elkton, Md 


Quick-Folding Seats 
Designed for Viscount 


New aircraft seats which can _ be 
quickly folded against the side of a 
fuselage to make room for cargo, are 
going into mass production af Short 
Bros. and Harland, Ltd. Seats, which 
will be used bv BEA’s Viscounf 802 
fleet, will withstand 9G, come in 60-Ib. 
double and 90-ft. triple units. They 
incorporate tables and magazine holders 
on their backs. 
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AVIONICS 





Douglas Will Favor Low-Power Avionics 


By Philip J. Klass 


Avionics engineers and manufacturers 
are being offered an attractive financial 
incentive to reduce the electrical power 
consumption of equipment designed for 
high-speed military aircraft. 

Douglas Aircraft Co. studies show 
that every single watt of electrical power 
consumed by IVLONUC equipment in 
military aircraft now under design in- 
creases airframe costs by nearly $20. 
Douglas is prepared to pay a premium 
for reduced power consumption, taking 
this factor into account when com- 
paring the price tags of competitive 
avionics equipment, N. A. Carhart said 
at the recent Institute of the Aero- 
nautical Sciences meeting in New York. 
Carhart is a design engineer in the El 
Segundo plant 

The and difficulty of 
getting rid of heat generated by avionics 
cquipment in supersonic aircraft is be- 
hind the Douglas “offer.” Since the 
problem is not unique with Douglas, 
low power consumption can be ex- 
pected to be an important consideration 
with other military airframe suppliers 

This could put low power consump 
tion on a par with equipment perform- 
ince, small size, and light weight as 
deciding factors in selecting avionic 
cquipment 

The Douglas figures 
added _ incentive for  transistorizing 
avionic circuitry, despite the higher 
initial cost of transistors. It is generally 
iccepted that the substitution of tran- 
sistors for tubes cuts powcr consumption 
by a factor of 10 to 20. 


growing cost 


also pr a’ ide 


Carhart’s figures are based on the 
fact that in present high-performance 
military aircraft, approximately 10 
pounds of airframe are required for 
every pound of payload. With airframe 
costs running above $40 per pound, 
this “growth factor” of 10 means that 
every extra pound of avionics, or equip 
ment required to power oI cool it, costs 
about $400 , 

Ihe Douglas studies 
it costs about $6,200 per kva., or about 
26 per watt, to generate constant- 
frequency a.c. power in a high-speed 
jet designed for a two hour mission, 
such as the A4D. This is based on an 
installed weight of seven pounds pet 
kva. for the alternator and constant 
speed drive, plus an additional eight 
and a half pounds of extra fuel required 
per kva. during a two-hour mission to 
drive the alternator and make up for 
drag resulting from cooling air 
required by the alternator, Carhart savs 
Multiplied by the $400 per pound 
figure, this results in the $6,200 per 
kva. figure cited above. 


indicate that 


k SS 


Cooling Costs 


The use of a 
cooling system, employing 
from the engine, is adequate for cooling 
wionic equipment designed to MIL-E 
5400 in an airplane whose speed ranges 
from about Mach 1.2 at sea level to 
Mach 1.7 at 35,000 feet, Carhart’s anal 
vsis indicates. (See graph below, left.) 

Carhart figures the cooling costs of 
the single-stage air-cycle cooling system 
is follows: 
© 15 lb. of cooling equipment per kilo 


air-cvcle 
bleed air 


single-stage 





RAM COOLING LIMITS FOR 
EQUIPMENT WITH NOTED 
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LIMITS FOR COOLING EQUIPMENT 


APPROXIMATE LIMIT FOR SINGLE 
STAGE AIR CYCLE REFRIGERATION 
WITH MIL-E-5400 EQUIPMENT 


EXPENDABLE LIQUID 

COOLING OR 

REFRIGERATION 
SYSTEMS 


watt of heat to be removed from avionic 
equipment. 

e17 Ib. per kw. of extra fuel expended 
for each kw. of heat removed Using 
the $400/lIb. figure, this means that it 
costs $12,800 to dissipate kilo 
watt of avionic heat, or $12.80 for each 
watt 

When this figure is added to the 
cost of generating the electrical power, 
the result is $19,000 per kw., or $19 
per watt. 

For aircraft now under design, which 
will fly at Mach 2 speeds at sea level 
nd Mach 3 at 35,000 ft., the single 
stage air-cvcle cooling system will not be 
idequate, as the same graph shows 

Rather than resort to a 
system, airframe manufacturers probably 
will use liquid oxygen and a heat ex 
changer for cooling, since the oxygen 
is needed for crew breathing. The only 
limit on the capacity of this type of 
is the amount of liquid which 
carried, Carhart says 


every 


two-stage 


system 


can be 


Sealing Problems 


The use of refrigerated air for cooling 
effect on the 
equipment 
and on its 
Carhart 


has had a _ noticeabk 
rangement of iVIONK 
within our combat aircraft 
iccessibilitv for maintenance,” 
told the IAS 

W here compartment temperatures 
must be below that of the existing ram 
ir, verv little leakage into the compart 
ment can be tolerated 

For example, at Mach 1, a } in. 
diameter hole in the avionic equipment 
compartment can result in a leakage of 
0.875 Ib. of ram air per minute, the 





TWO-STAGE 





MACH NUMBER 











! 
PACKAGING OF EQUIPMENT 


INTERIM PACKAGE 


PROPOSED ARRANGEMENT 








TOUGH AVIONIC COOLING PROBLEM, shown in curves (I.), may lead manufacturer to locate all avionics in a single nose package (r.). 
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time 
fora 
change 


Bring about that important change in your 
working climate. See where you fit in this 
list of outstanding career opportunities at 
Fairchild to assist in the engineering of sev- 
eral airplane prototypes now scheduled 





Aircraft Engineers with supervisory experi- 
ence in one or more of these positions 
Design Project Engineers 
Design Coordinators 
Design Engineers for Sheet Metal 
Structure, Hydraulic Systems, Landing 
Gears, Control Systems, Equipment 
and Furnishings, Electrical and 
Electronics Installations, Power Plant 
Installations 
Stress Engineers for both Sheet Metal 
Structures and Mechanical Systems 
Weight Control 


Layout Designers and Draftsmen 
Project Coordinators and Administrators 
Investigate the many advantages of working 
at Fairchild, and living in Hagerstown, Mary- 
land—excellent housing, schools, recreational 
facilities . . . close to urban Baltimore and 
Washington. 


Send your resume today to Lou Fahnestock, 
Director of Engineering. 


A Division of Fairchild Engine 
and Airplane Corporation 
» WHERE THE FUTURE IS MEASURED IN LIGHT-YEARS! 


FAIRCHILD « 


AIRCRAFT DIVISION © HAGERSTOWN, MARYLAND 
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STANDARDIZED avionic module, above 
proposed by Douglas, makes more efficient 


use of ram air for cooling nose package 


equin ilent of an extra 30 watts of avionic 


+ 


hea 
Ihe result, Carhart says, is that the 
1umber of compartment access door 
must be held to a minimum, and effec 
tive iling t hnnique must D ised 
In fact, the iling techniques must 
) ch thre 1S¢ { i th CK 


New A4D Nose Package 


Douglas is presently investigating an 
tes t iectroni icKag ror an ex 
ting combat aircraft,’ Carhart reported 
t believed t ) th \4D Ihe 
VW wionl nos ketch 73 
ontain the communications, navi 
gation, and indentification equipment 
previously repackaged by Douglas, (AW 
Aug. 9, 1954, p $3 plus “appre iabh 
more equipment in the form of naviga 


tion and armament control devices,’ 
Carhart said Individual equipments 
will be broken down into small modules 

[he speed of the aircraft is such 
that ram-air cooling can be used, pro 
viding that the avionic equipment 1s 
designed in modular form and each 
module is designed for effective cooling 

his means that there will have to 
be some standardization of module di 
mensions, that they will have to incor- 
porate heat transfer passages and that 
the allowable weight flow of ram cooling 
air provided to each shall be specified 
as a function of its wattage dissipation, 
Carhart savs 

As a “first approximation of a pos 
sible approach,” Carhart revealed the 
module design shown above. Cool 
ing within the modules would be by 
convection, and thev would be suitably 
sealed to prevent leakage Allowable 
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pressure drop within the module would 
have to be specified to provide suitable 
mpedance matching” of the air supply 
twork which feeds the modules in 
llel See sketch, P 74.) 


Joint Problem 


\ ung of avionK cquipment is a 
blem which requires joint action by 
frame and avionics manufacturers 

No magic that the airplane manufac 

irer can produce in heat 


pacity will replace the need for ele 


ibsorption 


dc signed 1S 


Carhart 


nl equipment to be 
t transfer ipparatus, 
rned 
Chis that the 
neer must design his modules to provide 
¢ Minimum power consumption. 
¢ Maximum possible operating tempera- 
ture. 
¢ Suitable control of cooling air flow. 
e Highest possible heat transfer effi- 
ciency. 
The watt to dissipate is 
t one which is designed out of the 
equipment,” Carhart concluded 


means wionics cng 


easicst 


| 





€ FILTER CENTER ‘hs 


mark of the 


thinking 


Science & Culture—“A 
wnese of much current 


part of non-scientist that 

ften ¢ t modern science as 

t to tru ulture, rather than 

g that in fact science form mC 

ightest pages.” John C 

Siat in i recent book ntitled 
NI rn Physics.’ 

> Attention Ed Murrow—A “person-to 

n n tion” between a jet en 


under test at General Electric's 


Lynn, Mass. laboratory and a_ larg 
IB\I 704 digital computer located 
l miles away at the company’s 


i'vendale, Ohio, main jet engine facility 
vas demonstrated during recent ofh 
ypening of its new jet develop 
ment lab. Test data transmitted 
wire to the Evendale computer for 
processing, and the results transmitted 
back to Lynn within a few minutes. 
Closed circuit TV permitted the visitors 
it Evendale to watch the engine tests 
more than 1,000 miles awav. 
> Briefly Noted—Recent announcements 
by several avionics firms reveal that 
¢ Goodyear Aircraft Corp. has de- 
veloped, and will manufacture, a radar 
simulator for an operational flight 
trainer, to be used in training inter- 
ceptor pilots. 
e Bendix Radio has sold another 78 
of its RA-18 360-channel VHF receivers 
to Trans World Airlines, making a total 
of 270 units which the airline has 
ordered since last year. 
Sperry Rand Corp. has received a 


was 
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$7.6 million USAF contract to pro- 
duce AN/APN-59 airborne surveillance 
radars for transport and cargo aircraft. 
@ Admiral Corp. is producing the 
AN/ARC-55, a VHF/UHI 


transmitter for use in Army helicopters 


recciver- 


ind lightplanes Ihe ARC-55 is a 
smaller, lighter version of the ARC-27 
UHI transceiver 


> Equatorial Scatter Communications 
l'ests—National Bureau of Standards 
plans to carry out ionospheric scatter 
communications Peru, 
in which the midpoint of th path will 
be nearly at the equator, 
trans-horizon have 
not previously been studied. The pro- 
gram will be part of the International 
Geophysical Year 

> New Crise Control Instruments— 
John Oster Manufacturing Co. is build 
control instruments 


experiment in 


geomagnetic 


where techniques 


ing a set of cruise 
for USAF which will continuously show 
1 jet aircraft pilot the optimum Mach 
iltitude at which to fly 
in order to obtain maximum 
[he instruments were developed by 
Massachusetts Institute of 
under Air Force sponsorship 


number and 
range 


lechnology 








Miniature Raydist 
\ lightweight, miniaturized version of 


urborne Raydist, a low-frequency con 
system, has 


tinuous-wave navigation 
been developed by Hastings Instrument 
Co. System accuracy also has been im 
proved, by a factor of three with “good 
signals,”’ and is less affected by thunder- 
storm conditions, according to Hastings. 

The new phasemeter (shown upper 
left in foto above), whose indications 
are used to determine aircraft position, 
weighs only 8 Ib., less than 50% the 
weight of its predecessor, and it occupies 
only 25% as much space. Power con- 
sumption has been cut by 50%, while 
indicator shafts have 10 times more 
available torque, permitting them to be 
used for driving counters, pots, digi- 
talizers and other pick-offs. 

Hastings has also developed a small, 
lightweight automatic position plotter, 
specifically designed for airborne use. 
The new plotter is shown lower right in 
foto. 





NEW AVIONIC 
PRODUCTS 





Components & Devices 


e Miniaturized connectors, called \hi 
Ribbon or 
space ind weolgh 
much as their predecessors, yet are more 


ipproximately 4 the 


1, 
ipproximatcl 


up\ 
Ip\ 





rchiable, according to manufacturer 
New mmnectors are available with 14, 
24, and 36 contacts. Catalog R2 give 
ipplication data American Phenol 
Corp., Chi wo 50, Ill 
e Plug-in resistor network, Iyvpe 12 
epoxy-molded and hermetically sealed, 

n provide up to § individual resistor 
with total resistance of 6 megohms. In 
dividual resistor tolerances can be held 
to 0.05 nd are rated for 4-watt di 

tion. Ope t p tu in 

5( 125¢ { t m 1 

x | n } | 1 Stan 

Daven (¢ 30 W. Met. P it A 
I nest NX | 
@ Miniature magnetic circuit breaker, 
I'vpe 4] ted f peration from ¢ 
to 1,00 wailable with im 
time delay n ratings fl te 10 am . 
120 \ Hermeticallv sealed unit weighs 


under 2 oz., resists 50G shock, and 
0.06-in. vibration at 10 to 55 cps. in 
all directions. Unit maintains its trip 


MODEL $10 
CIRCUIT BREAKER * 
(0A 120V 607. 
TIME DELAYA 





level constant from —40C to 100C, 
according to manufacturer. Airpax Prod- 
ucts Co., Middle River, Baltimore 20, 
Md. 
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NEW YORK AIRWAYS Sikorsky S-55 banks to cross Hudson near George Washington Bridge on flight from LaGuardia to Newark. 


Helicopter Line Sees Profitable Future 


Subsidy-laden New York Airways hopes to near !°>> traffic totals of 25,967 passengers, 
. R . . mi 1,412,181 Ibs. of mail, 1,963,120 Ibs 
break-even point by 1960 with new routes, aircraft. of express and 473,785 Ibs. of freight 
This vear promises to be an even 
By Glenn Garrison ibout 1960, along with the “gearing _ better one in several respects, according 
in” of the fixed-wing carriers’ share to Glenn B. Eastburn, assistant to the 

New York—New York Airways, still of the costs for connecting helicopter _ president. 


subsidy laden and operating with stop- services, are the major factors the air- Among them 
gap equipment, hopes to near the line believes it needs to achieve finan- e At least three 12-passenger Sikorsky 
break-even point by 1960 and considers cial independence. S-58 helicopters will go into the 
the potential of its helicopter franchise The young airline, meanwhile, has scheduled airline’s inter-airport and 
“the most valuable in the world.” moved from a standing start (when it suburban service, each with more than 
Availability of suitable equipment by began operations in October 1952) to double the capacity of the present 
S-55. 


e Interline agreements with all foreign- 
flag and major U. S. carriers serving the 
: —— New York airports will begin to pay 
‘a off during 1956 

Y 





Heliport Problem 


Another possible aid, but one now 
bogged down in controversy, 1s service 
into midtown Manhattan (AW Ieb. 
27, p. 100). 

The big question of whether New 
York Airways can begin operating into 
Manhattan may be answered within 
the next few wecks. If the answer 1s 
ves (via the Port Authority ground 
level temporary plan), the airline will 
fly S-55s equipped with pneumatic 
gear plus wheels into the site for 
month or two. During this period 1 
will carry only mail and get the opera 
tional experience it feels it needs 

Then it will begin carrving passengers 
from the midtown strip to the airports 
and, if a demand for “premium” com 
muting appears, into the suburban 
communities. Long-range plans call 


GROUND CREW loads baggage and cargo aboard §-55 as passengers await their turn. for additional heliports convenient to 


j 
t 
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Wall Street and to uptown Manhattan. 
Along with the heliport issue, the 
irline has had other problems. 
\mong them has been its struggle 
to win the support of the Post Office 
Department, an Eastburn § savs 
that has not been particularh helpful.” 
Ihe Post Office failed to support the 
application for a certificate 
but, once it was awarded in 1952, the 
department provided the mail that 
rought in the only revenue cargo until 
Januarv 1953 
\t that time, New York Airways 
became the world’s first scheduled heli 
freight airline carrving cargo 
New York International, 
LaGuardia, and Newark Airports north 
ward to 11 communities, terminating 
Bridgeport, Conn 
From there, New York Airwavs went 
to extend its routes into New Jersev, 
night flights and become finally 
in July 1953) the world’s _ first 
scheduled passenger helicopter airline 


agency 


irlines’ 


pter 
i 


lh, at 
between 


Personnel Growth 


From one S-55 at the beginning, the 
slowly built its fleet to the 

sent five, plus a three-place Bell 47-H 
ses for charter return for 
ling maintenance for the owner 
New York Airwavs staff 


hree pilots, five maintenance men 


work in 
riginal 


bout seven others including Pres 
dent Robert Cummings and I 
has grown to about 100 people, and op 
erating revenues for the first 11 months 

1955 totaled $1.598.689.S0 ot 
which $1,314,132.20 was Federal sub 


istburn 


Suitable equipment, of course, has 
en a major problem from the begin 
‘ing and probably won't be solved for 
veral more vears. If bv about 1960, 
n appropriate rotorcraft—probably a 
ulti-engined turbine powered 20- 

iter (AW May 23, p. 107)—is avail- 
I New York Airwavs will be “ap- 
proaching’” a subsidy-free operation 
The S-58s will help matters greatly but 
classified as stop-gap 


1, 


ther ilso are 
equipment 


Official Indifference 


Another hurdle has been the “in- 
difference” of officials in com 
munities, according to Eastburn, former 
wiation promotion manager for the 
Los Angeles Chamber of Commerce 
and a leading force in bringing heli- 
copter service to that city. 

He feels that American communities 
generally lag behind their European 

munterparts in this respect and cites 
the municipally-sponsored heliport ter 
minal in Brussels as an example. 

Opposition from some civic groups, 
who feared the noise and loss of 
valuable real estate, developed in some 
communities even before New York 


some 
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\irways began serving them. But once 
was established, the com- 
plaints generally became negligible. 

Kastburn says plans to build “air 
transportation centers” to smaller 
served by helicopters to the 
world’s airlines is now under discussion 
with the fixed-wing Thus 
the terminal buildings of these centers 
would include ticketing facilities for all 
airlines, with passengers buving through 
tickets and making their connections via 
helicopter 


the service 


link 


cities 


Carricrs 


Believing that the helicopter carrier's 
short-haul “bite” of the total revenue 
from such services would be dispro 
portionately small, Eastburn feels that 
the longer-haul airlines should pay the 
major share of the cost of such terminal 
facilities. New York Airways’ 
lift distance is 15 miles 

Working out further 
with the long-haul carriers 1s 
Eastburn says, to equalizc the 
tionate cost of the helicopter connect 
ing service to the total trip cost 


average 


irangements 
needed, 
propo! 


USAF Traffic Control at Langley 


Withdrawn Following Near-Miss 


Washington—Civil Acronautics Ad 
ministration has abruptly withdrawn the 
iir traffic control authority previously 
delegated to the U.S. Air Force to op 
erate a Radar Approach Control Center 
RAPCON) for both civil and military 
aircraft in the Langlev, Va., The 
rescinding order affects all landing and 
take-off operations at Patrick Henry 
\irport, Newport News, and Langley 
AFB, for which control was reverted to 
CAA’s Norfolk facilities 

The CAA 


28 and was precipitated by 


rea 


Feb 
mid 
uir collision of two commercial ait 
liners Patrick Henry Airport 
than 24 hours earlier. It repre- 
sented reaction to a series of complaints 
against the Air Force RAPCON opera 
tion controlling civil air trafic. CAA 
had delegated authority to the Air 
Force in the Langley Feb. 1, 
after vigorous objection from the air 
transport industry. In the meantime, 
CAA also granted similar authority for 
RAPCON operations at Griffiss AFB, 
Rome, N. Y., and Westover AFB, 
Mass. The Westover RAPCON began 
Feb. 10 and the Griffiss ,RAPCON 
went into operation, but without radar, 
on Feb. 15. 

The close-down of the Langley 
RAPCON was recommended by the 
Chief of the Norfolk CAA center and 
was fully implemented by CAA head 
quarters Washington. Both CAA and 
the Air Force have instituted a full 
scale investigation of air traffic control 
activities at Langley. Special interest is 
being shown in the Feb. 27 near-miss 
incident. 

The reported near mid-air collision 
happened at night and involved a Capi- 
tal Airlines DC-4 (Flight 463) and 
Piedmont Airlines DC-3 (Flight 34). 
Both flights were under Instrument 
Flight Rules (IFR). Evewitness accounts 
report the two aircraft approached each 
other at right angles. The Capital 
DC-+ had been cleared for take-off and 
was approximately 2,000 feet off the 


iction was ft ken on 


1 nea} 


OVCT less 


ilso 


irca On 


runwav when the Piedmont DC-3, with 
an approach clearance, was circling for 
1 landing and passed directly over the 
DC-4. It was estimated the two planes 
passed cach other with a vertical clear 
nce of approximately 500 feet 

It was reported that Capital's flight 
had a last minute warning from the 
Patrick Henrv tower that a second flight 
immediate vicinity. The 
tower operator's report indicates con 
tact was made with Piedmont’s DC-3, 
which reported a RAPCON clearance 
Not until later was the tower informed 
by Langlev AFB RAPCON that a Pied 
mont flight was coming in 

The civil-military _RAPCON 
tion has been controversial since its 
inception. CAA has not had the neces 
funds to install and man 
equipment, so it had reluctantly ac 
ceded to Air Force pressures for mili- 
tary RAPCON operations for certain 
joint civil-militan CAA is known 
to have warned the Air Force when con- 
trol authoritv was first delegated that 
on the first “‘snarl,”” CAA would resume 
its basic statutory authority for air 
trafic control. The Langlev incident 
has already caused CAA to undertake 
1 review of its disputed policy of dele- 
gating its responsibilities away. 


was in the 


situa 


Sari its own 


ircas 


CAB Launches Vigorous 
Program on Near-Misses 
Civil 
Board has launched a vigorous program 
for the collection of information on so- 


Washington—Thc Acronautics 


called 
in the air 

l'o encourage voluntary pilot reports 
of near-miss incidents, CAB issued a 
Special Civil Air Regulation ‘(SR-416) 
offering immunity from prosecution or 
disciplinary action for violations. 

The Board has distributed a new 
report form that mav be submitted 
anonvmouslvy. CAB said the need for 
a data program was increased by the 
increasing frequency of near-collisions. 


“‘near-misses” or near-collisions 
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Talks Set With British, Dutch: 





U.S. Seeks New Bilateral Agreements 


Washington—A United States avia 
tion delegation is in London this week 
to resume discussions with the British 
government on new route authority for 
U.S. and British airlines. The talks 
will cover issues left unsettled when the 
British visited here last May for similar 
discussions. 

Long-delaved negotiations between 
the U. S. and the Netherlands will be 
held in Washington next month in an 
effort to establish an air transport agree 
ment between the two countries. 

The U. S. delegation in London is 
headed by Livingston Satterthwaite, 
Special Assistant to the Deputy Under- 
secretarv of State for Economic Affairs. 
Vice chairman is Civil Aeronautics 
Board member Chan Gurnev, and the 
group includes Joseph H. Fitzgerald, 
director of the CAB’s Bureau of Air 
Operations, and Edward A. Bolster, 
chief of the Aviation Division of the 
State Department. 

Negotiations with the British in 
Washington last vear produced agrec 
ment on an exchange of transpolar 
routes from the West Coast to London 
and authorization of an American cat 
rier between New York and Nassau 
Che negotiations left unselved a num 
ber of controversial route problems 


Two Major Problems 


The two major problems from the 
American point of view involve Trans 
World Airlines and Northwest Airlines 
I'WA wants fifth freedom rights at Lon 
don to implement a Frankfurt-Z.urich 
route awarded by the CAB. The route 
links TWA’s stub-end New York 
London-Frankfurt route with the air 
line’s main line route to the Middle 
East and India. If the British award 
fifth freedom rights for the new route, 
it will mean a new carrier on the route 
between London and Rome, Cairo and 
Bombay. 

Northwest Airlines wants rights to 
operate between Tokyo and Hong Kong 
to replace the present trackage arrange- 
ment it has with Hong Kong Airways. 
The CAB has granted Northwest the 
route, but—like the TWA _ route—it 
needs British approval. 

The British would like to strengthen 
their route across the U. S. with the 
addition of Chicago. The current U. § 
United Kingdom bilateral agreement 
permits a British carrier to flv from 
London to New York and San Fran 
cisco, and on to points in the Pacific. 
Chicago is named as a British terminal, 
on Atlantic routes, but it can’t be 
served on the London-New York-San 
Francisco route. 
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Vhe negotiations with the Dutch will 
be wider in scope than the British nego 
tiations, since they will cover the estab 
lishment of a_ bilateral air transport 
agreement between the two countries as 
well as agreement on routes. KLM 
Royal Dutch Airlines now serves New 
York from Europe and Miami on a 
route limited to the Caribbean. 

Discussions on a general ait 
ment will cover such policy matters as 
fifth freedom rights as well as specifyc 
route proposals. Complaints from both 
American carriers and foreign govern 
ments have increased on the capacity 
provisions in air agreements which are 
supposed to govern the extent of fifth 
freedom privileges, but which aren't 
always effective. 


KLM Stirs Ire 
KLM has stirred the ire of 


carriers recently with publicity in this 
country on proposed expansion of serv 
ice to such new points as Houston and 
Los Angeles. The Dutch would like to 
expand their services in this country, 
but they have only Amsterdam to trade 
for New York and anvthing else they 
might want 

Bilateral 


for considerable 


agrcc 


American 


come in 
criticism in the past 
vear, much of it centered around the 
fifth freedom issue. Grumblings about 
the British shifted to 
against the Germans last spring when 
the proposed bilateral between the U.S 
Amerti- 

wal 


negotiations have 


open wartare 


and Germany was made public 
can carriers said the U.S. gave 
too much, especially in the grant of 
fifth freedom rights bevond New York 
to Latin America. 

The issue was also a kev factor in the 
long-term with India, 
which resulted in a very restrictive agree 
ment based on the desire of the In- 
dians to protect their airline from the 
competition of Pan American World 
Airwavs and TWA carrving fifth free- 
dom traffic from India to other points 
cn the way to and from the U.S. 

Criticism of the conduct of U.S. in- 
ternational air policy was voiced last 
month by Air Transport Assn. Vice 
President Willis Player in a speech be- 
fore the Denver Chamber of Commerce 
He said the conduct of policy “seems, 
to manv close observers, to verge on 
bankruptcy. It should be possible to 
re-establish a psvchology in which we 
ire as eager to ask for rights as to grant 
them.” 

A U.S. team returned late last month 
from Colombia after several weeks of 
negotiation with that countrv in an 
intensive effort to get better operat- 


negotiations 


rights for American flag carriers 
\ gencral investigation by the Senate 
Interstate and Foreign Commerce Com 
mittee of the manner in which the 
U.S. negotiates bilateral air agreements 
is scheduled to resume Mar. 22. ‘The 
investigation was started last year when 
American carricrs raised violent objcc- 
tions to the German bilateral. 
Lufthansa, the German airline, plans 
to expand its service to Brazil and Ar 
gentina in August, but the flights will 
operate via Lisbon and Dakar—not over 
the controversial New York routing ob- 
jected to by U.S 


Navy Has 70 Planes 
For Civil Sale, Lease 


Washington—A fleet of 70 
gine military transports owned by 
Navv will be offered shortly for 
or sale to commercial au 
l'wenty-three C-47's (DC-3s ( 
wailable on a lease basis only and aj 
proximately 47 C-46’s are to be sold 

The Navy hopes to have the Civil 
Acronautics Board handle civil allo 
tion of the aircraft. CAB has been 
nformally approached by Navy to \ 
out a program for advertising and screen 
ing bids and making the awards. It will 
be similar to joint CAB/Navy program 
for leasing military cargo transport 
which to date has fed two Douglas 
DC-6A’s and two DC-4’s into the 
mercial cargo airlift. However, the re 
trictions imposed by the Ait Coordinat 
ing Committee on cargo aircraft leasing 
will not apply to the two-engine planes, 
which can be used in passenger, cargo 
or combination services. 

The 27 DC-3’s the Navy is putting 
up for commercial lease are all high 
time planes and have already reached 
the bottom of the reserve list. “If the 
civil operators want them,” a Nav 
spokesman said “we're only too glad to 
keep them flying and thereby increas 
ing the immediately available reserve 
airlift.” 

The C-46’s present a different situa- 
tion, however. They have been de 
clared surplus and are now in open stor 
we at Litchfield Park, Ariz. If there is 
no requirement for the planes in the 
Mutual Defense Assistance Program, 
the Navy hopes the planes can be sold 
Draw-back to the retired C-46 is that 
extensive modifications are required to 
meet civil standards. Moreover, the 
Air Force saturated the C-46 market in 
the past vear with the sale of nearh 
100 aircraft, mostly to the non-sched- 
uled airlines and all-cargo operators 
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LATEST CAPITAL VISCOUNT has new Rolls-Royce 1,600 hp. Model 510 RDa.6 turboprop engines, cruises at 325 mph 





Airport Aid Investigation Urged 


Washington— Ihe dispute over which 
rport the airlines will 
Detroit has resulted in a proposal for 
Cong ation of the 


eral program 


use to serve 


ressional investig ed 
uirport aid 

Michigan Congressman 
Meader (R isked 
f the House Government Operations 
Committee to look into the Federal aid 
because of alleged waste of 
public money in the development of 
Detroit-Wayne Major Airport. 

Rep Nik ider 
representatives also have met with Com 
merce Department officials in an effort 
to get a review of the decision to allo 

ite $975,614 to Wayne Major in the 
Federal aid program 

Most of the airlines serving Detroit 
ire determined not to switch operations 
from Willow Run Airport to Wayne 
Major, as the Air Coordinating Com 
mittee report last year suggested. 

The airlines have been using Willow 
Run since 1946 when operations out- 
grew Detroit City Airport. The Willow 
Run military installation was transferred 
to the University of Michigan for use 
1s a research center with provision that 
it be maintained as a public airport. 

I'he airlines formed an _ operating 
company, the Airlines National Ter 
minal Service Co., to run the commer 
cial airport. ANTSCO was in the red 
for several years, but now it is making 
money and paying off the deficit. The 
tirlines are about to launch a $1 million 
program to modernize the Willow Run 
terminal. 

Last vear, the airlines met with De 
troit officials to discuss a move to 
Wavne Major, which is closer to De- 


Georg 
a subcommittec 
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program 


and a group of airline 
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troit than Willow Run. It is estimated 
that it would cost about $30 million to 


equip Wayne Major to handk 
During the 


ommecti 
cial operations same time, 
in ACC group reviewed the situation 

I'he ACC report recommended that 
Air Force, Navy and Air National Guard 
operations be Willow 
Run and that commercial operations be 
shifted to Wayne Major 

Six airlines serving Detroit decided to 
fight the American 
move. Carriers that want to stay at 
Willow Run are United Air Lines, 
Eastern Air Lines, Trans World Ait 
lines, Delta Air Lines, Capital Airlines 
and Northwest Airlines 

The airlines argue that 
10 to 15 minutes in travel time to the 
airport doesn’t justify the expenditure 
of $30 million to develop Wayne 
Major. They say that the money should 
be spent on a proposed airport north- 
east of Detroit if it is to be spent at all 

not on an airport just a few miles 
from Willow Run. 

The carriers also point to the air 
space problems involved in operating 
two major airports as close together as 
Willow Run and Wayne Major as a 
factor which should discourage use of 
the new field. 

The six airlines thev will use 
every legal resource to block the pro 
posed move. The military may have to 
use its emergency powers to force the 
airlines out of Willow Run if the gov 
ernment decides to force the issue. 

American has announced that it will 
go ahead with negotiations for the 
transfer with a target date of Oct. 1, 
1957 


concentrated at 


move decided to 


saving of 


Say 


Capital Checks Gear 
Switches on Viscounts 


Washington—Capital Airlines _ has 
made a satisfactory emergency inspec 
tion of the landing gear switches on it 
fleet of 10 Vickers Viscount transport 
Civil \cronautics Administration 
isked Capital to make a voluntary im 
spection following the Viscount landing 
at Chicago’s Midway Airport 
February. Initial reports 
cated the Viscount gear collapsed on 
landing. None of the 37 
crew of four was injured but the ; 
suffered damage in a 1,500-ft skid 
A preliminary check by CAA 
centered on the landing gear switches 
four, when one was 


acc ident 


late in indi 


and 
craft 


pass scngCTS 


of which there are 
found to stick and another showed signs 
of corrosion. A full accident investiga 
tion is being made by the Civil Aero 
nautics Board. 

CAB investigators hope to determine 
whether the Viscount made a “hard” 
landing which caused the landing gear 
to collapse, or whether a gear failed 

The accident did not affect Viscount 
schedules, since Capital took delivers 
the same week on what would have 
been its eleventh plane. It does mean 
that Capital is short a spare plane to 
help maintain Viscount services 

Capital is not certain whether the 
damaged Viscount can be _ repaired 
Vickers is considering the possibilities 
of salvage 

A pick-up in the delivery rate by 
Vickers on Capital's order for a fleet of 
60 Viscounts has been delaved recently 
Deliveries to date have about 
one a month and Capital had expected 
i week in 1956 


averaged 
this tu accelerate to onc 
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United Had Record Year in 55; 
Prepared to Meet Jet Age Needs 


United Air Lines carried more pas- 
sengers and made more money last year 
than ever before. The company reports 
its financial position is stronger than it 
was in 1954 and it is ready to meet the 
needs of the jet age. 

Substantial gains in traffic, revenue 
and profits in 1955 are shown in 
United’s annual report to its stockhold- 
ers. The airline said it is accelerating 
its overall program of preparation for 
introduction of the jet age in 1959, 
when the DC-8s ordered last year are 
scheduled to go into service. 

The report shows that at the end of 
1955, United’s financial position was 
stronger than it was the previous year. 
The airlines’ cash and working capital 
position was maintained in the face of 
debt reduction and down payments on 
jets which together totaled over $20 
million. 

Last December, United arranged for 
$150 million in new money to be avail 
able during the next five vears—$120 
million in long term debentures and 
$30 million in bank credits. Debt out 
standing at the end of 1955 was 
$38,554,000. 


Revenues Up 17% 

United’s revenues increased 17% to 
$235,578,000 last vear. First class pas- 
senger rose 13% to $152.9 
million, and coach revenues gained 35% 
to $58.4 million last vear. 

Expenses outgained revenues slightly 
in 1955, showing an 18% 
United blames this on the costs of in- 
creasing capacity 16% in terms of avail 
able ton-miles and increased main 
tenance costs on equipment which was 
new in 1954. 

The carrier’s total depreciation ex- 
pense was down from $23,998,000 in 
1954 to $21.004.000 last vear as more 
airplanes became fully depreciated. At 
the end of the vear, United had fully 
depreciated 38 DC-6s, 19 DC-4s and 
15 DC-3s 

Net earnings for the vear were $11,- 
244.577, compared with $9,617,694 for 
1954. United’s profit margin of 4.8 
cents in net earnings per dollar of 
revenue was the same as the 1954 level. 


revenues 


mcrease. 


Traffic Matches Revenues 


I'rafic increases matched 
revenues Passenger-miles were up 
20%, freight ton-miles 18%, mail ton- 
miles 11% and express ton-miles 22%. 
The passenger load factor moved from 
66.4 in 1954 to 67.7 last vear. 

The major traffic expansion was in 
coach services. Coach passenger-miles 
increased 34% while first class traffic 


gains in 


went up 14%. Coach represented 
33% of United’s total passenger-miles 
last year, compared with 29% in 1954 
and 21% in 1953. 

United will receive 18 new Douglas 
transports this year and 27 in 1957. 
These deliveries will increase available 
seat-miles 19% this year and 14% 
next vear. 

Commenting on an apparent shift in 
the philosophy of the Civil Aeronautics 
Board on airline competition, United 
said that competition has been per- 
mitted to go far beyond the maximum 
heretofore held to be economic. The 
report questioned whether the new 
competition can be economically sus- 
tained. 


Question on Irregulars 


In the report, the company observed 
that the industry is growing and will 
continue to grow at a rapid pace, but 
United feels the growth is needed by 
cxisting carriers to offset rising 
and maintain low fares. “Airline devel- 
opment cannot be accomplished if traf- 
fic is spread too thin,” says United. 

United also questioned the recent 
Large Irregular Decision reached bv the 
CAB late last vear. The airline feels 
that the authority granted in the deci- 
sion “posed an important question as 
to the worth of franchises earned by 
those who, over the years, had pio 
neered the industry and, in good times 
and bad, had built it to its present 
stature.” 

Along with its turbojet purchase, 
United said it has studied the turbo- 
prop field thoroughly and still isn’t con- 
vinced there is a proven engine ade- 
quate to power the tvpe of plane which 
would meet its specifications. 


costs 


Patterson's Predictions 


Che report said United recognizes 
that medium-range turboprop aircraft 
will be needed to supplement the long 
range turbojets. 

Estimating future growth of the in- 
dustry, United forecast 29 billion pas- 
senger-miles in 1960 and 36 billion by 
1965, compared with about 20 billion 
last vear. 

In a speech before the Transporta 
tion Association of America in Chicago 
last month, United’s President W. A. 
Patterson predicted similar growth for 
the industry while forecasting a 27% 
decline in surface passenger-miles by 
1965. 

Patterson pointed to the jet as a key 
factor in figuring future industry 
growth. He told the group that the jet 
transport will have a longer life in the 


air transportation picture because _ it 
marks a slowdown in the obsolescence 
cycle that has shortened the life terms 
of past aircraft types. 

The UAL president predicted that 
the turbojet transport will be a 15 to 20 
year airplane. Patterson reasons that 
speed has been the main factor in 
making piston engine aircraft obsolete, 
and the jets have reached the limit of 
the subsonic speed range. He said he 
did not think anybody in the industrv is 
going to worry about penetrating the 
sound barrier commercially. 

In relation to the coming jet age, 
Patterson said that the davs when 
municipalities could be persuaded that 
they need a new airport are gone. He 
pointed to the defeat of three airport 
bond issues in Los Angeles as evidence 
and said: “We see the handwriting on 
the wall. We recognize it and we know 
that we have to build airplanes to fit the 
airport rather than the communities 


building airports to fit the airplane.” 


CAA Sets Standards 
° ° 
For Arresting Devices 

Washington—Civil Acronautics <Ad- 
ministration has approved standards for 
installation of military aircraft arresting 
devices on civil airports. ‘The approval 
covers the two types now used by the 
military services—arresting barrier and 
the tail-hook cable. 

The Air Force uses an 
rier which consists of nylon webbing 
raised to about 39 inches the 
runway. The aircraft strikes the barriet 
ictuating a cable which catches the 
landing gear and slows the plane down 

The Navy uses a cable held six inches 
off the paving, across the landing path 
\ hook in the tail of the plane engages 
the cable. The cable is attached at each 
end to lengths of anchor chain or to 
drums affected by brakes. 

CAA savs that to date three such de 
vices have been installed at civil air- 
ports for military use. Installations have 
been proposed at some 25 additional 
locations. 

The new CAA policy governing ad- 
ditional installations requires 
e Military arresting devices are not to 
produce any obstacle to civil operations. 
e They must be installed in the over 
run area when there is sufficient length 
it the end of runways. 

e Barriers installed within the limits of 
the runway must have all in-place 
equipment below grade except the web 
bing and arresting cables, which lic 
flat on the runway surface. 

e Barriers will have to be retracted at all 
times, except when military aircraft are 
making landings on the runway 

Two “saves” of military planes have 
been recorded at civil airports by the 
few devices installed so far, CAA said. 


irresting bar 
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New Terminal for St. Louis 


(he modernistic $7,728,000 airport terminal building shown above will be formally dedicated this week at St. Louis’ Lambert Fic Id 


Ihe terminal, featuring a rolling shell-type roof and vaulting glass wall panels, contains 209,000 square feet of floor space 


Los Angeles to Enlarge Airport 
£ | 


System to Meet Expected Growth 


Los Angeles—In the face of an « 

ite that annual air passenger 

Los Angeles Internationa! 
will increase by about 

is by 1970 

t week for a 
runway 


sti 

trath 
\irport 
10 million per 
details 


were drawn up 


proposed new airport 


rminal and svstem for this 
rea 

Under projected plans to cope with 
resent and _ future airport capacity 
needs of Los Angeles and vicinitv, a 
proposed $59,700,000 bond issue will 
be submitted for 
June 5 

(he bond issue, if passed, will be 
spent for improvement and expansion 
f International Airport and San Fer 
nando Valley Airport as a second facility 
for the Los Angeles metropolitan area 
nd for acquisition and development of 
heliports 

Under the improvement and expan 


voter approval her 


ion plans, a east-west 

+400 ft. long would be constructed at 
International Airport (one mile north 
ind par illel to the 
ten Planes would land on the present 
take off on the 

increasing the airport’s capaciti 

the present 44 to 50 takeoffs and 
lings per hour to 120 per hour, o1 
takeoff 


new runway 


present runway svs 


nway and new run 


landing per minute and on 
minute 
th runwav svstems could be length 
when ati Ga iT\ 
Between the 
minal complex would be constructed 
pattern. This 


1 rectangular 
lude passenger terminal buildings to 


two runways, a new 


would 


leased to airlines, concession build 
uircraft parking aprons, approach 
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ind access road systems, public uto 


ind storage 


parking areas, maintenance 


ireas and custom and = immigration 
reas 
Decentralized 


level operations are the basis for th« 


buildings and multi 
terminal design 

Decentralization permits each airline 
to operate as an independent unit and 
illows for orderly expansions for future 
Vvcars 

Ihe field level would be 
planing 
would be used by enplaning passengers 
ind, at this level, an enclosed concoursc 
would extend around three sides of the 
terminal 

On each level, there is provision for 
195,000 sq. ft. of space for airline use, 
ind the area has been divided into 14 
separate units, 
the rectangular terminal lavout 
en each level is expandable to 
sq ft 

\ third level 
center of the rectangular pattern spans 
the interior of the terminal area. The 
end units will be devoted to shops and 


used by de 


passengers, the second level 


side of 
Space 
311.000 


seven on each 


it each end and in the 


stores, while the central unit would pr 
ind tele 


the itrc 


vide occupancy for telephone 


‘raph newsreel 


nurse; 


sCTVICCS l 
ine plavroom dispensar' 
quarters, ct 

A fourth level 
will h LES man 
tail lounges 

Escalators, clevators and 
ted to provide c¢ 


ibove th 


taurants 


mvenl 
to 
The terminal aircraft parking 


ire designed to accommodate 66 


L here 
I nea 
terminal—leading to the gat 
Expansior ipability exists 
two additional ce cc § accom 
17 more g positio Heli 
il] he outside gat 


interference 


sitions 


modating 
ypters posi 


tions and present nm with 
of fixed wing 


field and s¢ 


; 


iXl lane 
On the 


terminal, there is sp for 


planes 
el of the 


2.856 cars 


md ler 


Parking lots outside the terminal com 
lex will handle another 5,891 cars. A 
huttle service 1s planned from the outer 
lot to the terminal 

Ihe existing passenger te 
ur freight, ex 


i 


rminal area 
ll be converted to an 
press and mail terminal to 
needs for expansion in those 
Plans for improvement and expansion 
of the San include 
clearing of periphery 
zones, extending the 
6,000 to 8,000 ft., and 
3,000-ft. lightplane landing strip 
l'axiwavs would be widened from 50 
ft. to 7 
uircraft 
direction 
High-speed turnoffs are proposed at 
clear the runways more 


meet the 
ictivihes 


Fernando 
upproach and 
runways 


urport 


from 
construction of 


5 ft. to permit passing of small 


traveling in same or opposite 


two locations to 
rapidly. 
Dirt bunkers 
id planted 
buffer for the area 
Che plan also provi 
f land at San Fernat 


ifford 


15 ft. high. lands iped 


would reate ] sound 
quisition 

Airport 
necessar\ 


port, im | 


reas 
raft hangars 
The progran 
tem of helipor 
Angeles te the rn ) licopter 
ervicce. Downtow1 nd Eas os An 
eeles, Hollywood, the harbor and two 
San Fernand 
heliport stations 


or three points in th 
Valley would becom 
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Board Divides on Allegheny’s 
Request for One-Stop Service 


Washington—Allegheny Airlines has 
won authority for skip-stop operations 
on the Huntington-Pittsburgh-Buffalo 
routes in a split decision which pro- 
duced a variety of opinions from the 
four members of the Civil Aeronautics 
Board. 

The Board agreed to allow Allegheny 
to conduct skip-stop operations between 
Buffalo and Pittsburgh and Hunting- 
ton, W. Va., and Pittsburgh as long as 
intermediate points have at least two 
round trips a day. Flights between Buf- 
falo and Pittsburgh must make two in- 
termediate stops instead of the single 
stop requested by the carrier. 

The four man board divided two-two 
on the issue of allowing Allegheny to 
operate a one-stop service between 
Pittsburgh and Buffalo, and the request 
was turned down for lack of a majority. 
Capital Airlines opposed the one stop 
authority. 

Chairman Ross Rizley and member 
Chan Gumey voted in favor of con- 
fining Allegheny to two stops between 
the terminal points in place of the three 
stops formerly required. In their state- 
ment, Rizley and Gurney said that Al- 
legheny is supposed to offer service 
primarily to the cities between Pitts- 
burgh and Buffalo rather than service 
between the two terminals. They feel 
that the two-stop authority will benefit 
the airline without changing the local 
service character of its operation. 

Rizley and Gurney said they are 
aware of the subsidy requirements of 
Allegheny and the other local airlines, 
but they also said they are convinced 
that “subsidy will be reduced only 
when these carriers effectively sell their 
transportation to the people traveling 
to and from the smaller communities. 
Subsidy certainly will not be reduced 
by their attempt to compete with the 
trunkline carriers in the terminal-to- 
terminal market.” 

Vice Chairman Joseph P. Adams 
predicted that the implications of the 
CAB stalemate will have a detrimental 
effect on the development of local air 
service and will perpetuate the depend- 
ence of the local airlines on Federal 
subsidy. He observes that Rizley and 
Gurney apparently feel that two stops 
are necessary to protect Capital from 
any diversion and fear that a one stop 
authorization would allow Allegheny to 
compete effectively with Capital. 

“I believe,” he said, “that these fears 
are completely unfounded in view of the 
facts here, and that until the philosophy 
which these fears represent is aban- 
doned, there is no hope for this Board 
or the local service carrier industry ever 
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to reduce the Federal subsidy burden 
of at least $22 million annually which 
their operations have required for the 
past three years.” 

Adams said the CAB doesn’t have a 
sound basis for denying Allegheny’s re- 
quest. He feels that any concern for 
Capital’s welfare is more than offset by 
the opportunity to take a forward step 
in reducing Allegheny’s operating costs 
and, therefore, its subsidy. 

CAB member Harmar D. Denny also 
favors granting of one stop authority, 
and he expressed approval of recent 
Board actions to relax the stop require- 
ments of local airlines. He said that the 
two-stop restrictions on Allegheny is 
“typical of a restriction that is both un- 
necessary and economically unsound.” 

Denny observed that the CAB has 
strengthened the trunk carriers eco- 
nomically in a recent series of major 
route cases. He expressed the hope 
that the action has created “an eco- 
nomic climate which will lead our trunk- 
line carriers to voluntarily transfer their 
smaller and medium size cities on their 
routes to our local service carriers.” 


CAB Orders 


(Feb. 16-22 





GRANTED: 

Flying Tiger Line an exemption to per- 
form eight charter flights in March and 
eight in April, pursuant to a contract with 
the Intergovernmental Committee for Euro- 
pean Migration, to New York from London, 
Paris, Brussels, Bremen, Hamburg, Munich, 
Linz, Rome and Athens. Applications for 
exemptions during the remainder of 1956 
are denied without prejudice to filing of 
applications for ICEM flights for periods of 
two months or less 

North Central Airlines and Central Air 
lines leave to intervene in the Ft. Dodge- 
Peoria service case. Decision on petitions 
for deferral of decision and consolidation 
with the Seven States area investigation is 
postponed until after oral argument. 
APPROVED: 

Interlocking relationships between M. E. 
Montrose, Trans World Airlines and the 
Hughes Tool Co 

Agreements involving Delta Air Lines, 
Eastern Air Lines and various other carriers 
relating to intercarmer arrangements 

Los Angeles Airways’ flight pattern revi- 
sion adding Alhambra, Glendale and Van 
Nuys as passenger service points 

Interlocking relationships between Resort 
\irlines, a Delaware corporation; Resort 
Airlines, a North Carolina corporation; Clin- 
ton Davidson; Clinton Davidson Jr., and 


Raymond E. Hartz, and a sale and lease 
arrangement between the two corporations 
involving five DC-4 aircraft owned by the 
North Carolina corporation. Approval in 
cludes conditions on the tenure of the rela 
tionships and financial reporting of the Icas« 
and sale arrangement. 


ORDERED: 


Northern Consolidated Airlines temporary 
mail rate set at 153.07 cents per mile for 
the period Feb. 3 to Apr. 30, 1956; 100.38 
cents per mile for the period May 1, to 
Oct. 31, 1956, and the like six month 
period in each succeeding year; 153.07 cents 
per mile for the period Nov. 1, 1956 to 
Apr. 30, 1957 and the like period in each 
succeeding year. 

Los Angeles Airways’ temporary mail rate 
set at $2.12 per mile for the period starting 
Feb. 3, 1956. 

Mohawk Airlines to show cause why the 
Board should not set a temporary mail 
rate of 23.15 cents a mile for the period 
July 1, 1955 to June 30, 1956 and 17.04 
cents a mile for the period starting July 1, 
1956 

Delta Air Lines’ supplemental exhibits 
received in evidence and made a part of the 
record in the reopened Delta-C&S mail rate 
case 

Contracts between Trans World Airlines, 
Pan American World Airways and Trans 
Caribbean Airways, and the Air Force added 
to a list of previously approved agreements 


DISMISSED: 

Suspension and investigation of fares be- 
tween Anchorage, Fairbanks and Kodiak, 
Alaska, and Seattle, filed by the Aviation 
Corp. of Seattle, since the fares have been 
cancelled 


DENIED: 
Continental Air Lines and Braniff Air- 


ways’ motion seeking modification of Trans 
World Airlines’ certificate. 


Shortlines 





> Braniff Airways has started a new 10 
story administration building in Ex- 
change Park, a Dallas commercial de- 
velopment near Love Field. The build- 
ing, scheduled for completion in April 
of next vear, is the second major con- 
struction project for Braniff at Love 
Field; a new maintenance and opera- 
tions base also is under construction. 


P Jordan plans to build a new airport 
at Jericho to handle traffic during bad 
weather at the Jerusalem and Amman 
airports. 


> Pan American World Airways will 
start Stratocruiser service on Alaskan 
routes in July with a daily service be- 
tween Seattle and southeast Alaska, and 
the service will be expanded during the 
summer with Boeings shifted from 
Pacific routes. The Latm American 
Division will get the DC-6Bs now used 
on Alaskan routes. 
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COCKPIT 
VIEWPOINT 


By Capt. R. C. Robson 


Tomorrow's Communications 


At the moment, there appears to be a need to set forth the operational 
requirements for our future communications system. ‘The laboratories and 
engineers who are tinkering with wavs and means need this information 
before they can begin to build the black boxes 

Because of previous columns on the subject of communications, this 
writer has been contacted by several manufacturers and asked to amplify 
these requirements. It is certainly impossible for any one person 
forth all the needs in detail but here, for what they are worth, are 
idditional thoughts on the matter 

Compatibility between the air-ground and point-to-point links is import 
tant. That is, frequencies, techniques and displays serving aircraft also 
should be suitable for connecting various traffic control points such as 
Center, Approach Control, Tower and Ground Control. We must join 
this “fearsome foursome” so that the entire process is one bundle of wax 


Airspace Utilization 


Individual Centers must be closely connected, too. As things stand now, 
the New York Center, for example, may be bulging with excess aircraft 
while adjacent centers (Boston, Pittsburgh and Washington) have room to 
spare. At present, this spare room cannot be readily occupied by New 
York’s tenants because of communications difficultics. Our need is to link 
these areas so that all airspace can be utilized as one vast, expandable room 
that can take care of the surges 

There are, in general, two types of information which must pass over the 
aieto-ground link. One is pure traffic data; the other we can simply call 
“other.” It includes weather, runway and airport condition, status of 
approach aids and various matters of interest to pilots 


Cockpit Display 

Most of this information travels to the airplane. Therefore, a cockpit 
display must be capable of portraying a vast range of data, preferably in casy- 
to-read, “plain” English or in picture form 

Che pilot, on the other hand, does not normally need a large vocabulary 
for replies—especially if messages from the ground are phrased so that simple 
answers are possible. Pilot needs might be served by a signal system which 
would allow him to “accept”, “reject”, “request” or “delay” a traffic clear- 
ance, or “request” this “other” data. In fact we can go further and state 
that any system which requires a pilot to compose, set up and transmit an 
claborate answer or message will fail because of the time involved. Even at 
present aircraft speeds, the pilot could not do much more than sclect and 
press the appropriate button for a “pre-set” reply. 


‘Button-Pusher’ Breed 


This business of time is also important on the ground. The mechanics 
of transmitting a message must not require so much of the controller's timc 
that he cannot keep his mind on the traffic. He must be able to “think” 
on a machine. 

Needless to add, any system must be sclf-checking, or fail-safe. If we are 
to develop into a breed of “button pushers,” something will have to take 
care of the errant index fingcr! 

Identification of aircraft is another knotty problem. A pilot cannot be 
expected to “dial in” a special code for each passing control zone. We 
don't care if the electronic machinery remembers us as binary digits or code 
symbols, but we do insist that messages come addressed in terms that we 
normally use. 
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INTERVALOMETER 
Model N-10 


A 

Standard 
Method Of 
Supplying 
Operating 
Pulses For 
Flight-Test 
Instrumentation 


The Model N-10 Intervalometer is a lightweight. 
compact instrument for controlling the cycle rate 
of camera recording devices and other electrically 
or electronically operated apparatus. Pulse rates 
per second are 1, 2. 4. 5, 8, and 10, and the pulse 
length is variable from 25 milliseconds to 70 mil- 
liseconds. Special pulse intervals and pulse dura- 
tion may be supplied on order. The Model N-10 
Intervalometer is built to meet all environmental 
conditions encountered in aircraft use. 


Write for complete detailed specifications today 


Photographic 


fore daets ne. 


Now! ... the NEW 
ROBINSON 
WIRE 


sew) TWISTER 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . . . saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 . . . pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
twist every time. 


12” —for assembly line $21.50 


safety wiring, 15 oz. 


9” —for bench work, sub- $20 50 


assemblies, 12 oz. 


Unconditional Money-Back Guar- 
antee. Send for complete details. 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadian Distributor,Gensales, Lid., Malton,Ont. 
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EMPLOYMENT OPPORTUNITIES 


NN Fe 


ee 


G.M. ELECTRONICS DIVISION 


offers challenging, pioneering oppor- 
tunities to ambitious men. We ex- 
tend a cordial invitation to every 
deserving Engineer and Designer to 
write us their wants. We may be 


“oe 


ENGINEERS 
DESIGNERS 
NEEDED! 


CREATIVE OPPORTUNITIES 
in the following fields: Missile Guid- 
ance Systems; Jet and Turbo Prop 
Engine Controls; Bombing and 
Navigational Computer Systems; 
Airborne Fire Control; U.H.F. Com- 


YOUR FUTURE 


depends on your making the 
right connection with the right 
firm as quickly as possible. Why 
not send full facts about your 
education, work background, 


etc. We will do all we can for 
you and treat it with the full- 
est confidence. 


AC SPARK PLUG @ THE ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 
MILWAUKEE 2, WISCONSIN FLINT 2, MICHIGAN 


munications, etc. 








able to supply the square hole for 
the square peg! 


@ 


¢ 


= 


— 


NEW DIMENSIONS fo 


ION TESTING 


Realistic simulation of flight trajectories for 
supersonic ramjet engines is now possible 
with a “VARIABLE SUPERSONIC NOZZLE” 
developed by several engineers of ARO, INC., 
operating contractor for the U.S. Air Force’s 
ARNOLD® ENGINEERING DEVELOPMENT 
CENTER . . typical of contributions to aero- 
nautical progress by engineers staffing the ad- 
vanced research and development facilities of 
this $250 million wind tunnel center. 


Current vacancies: TURBOJET and RAMJET 
PERFORMANCE ANALYSTS .. . EXPERI- 
MENTAL RESEARCH THERMODYNAMICISTS 
. « « SENIOR TEST PROGRAMMERS... 
SUPERSONIC AERODYNAMICISTS. 


WULE — = Lee C. Kelley 
va\ fe O, Lf NC* TULLAHOMA, TENNESSEE 


A subsidiary of Sverdrup & Parcel Inc., St. Louis, Missouri 
ARNOLD ENGINEERING DEVELOPMENT CENTER 
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"“eeecose??” 


positions now open 
at all levels 


(Do not involve boerd work) 


COOTER HHH HEHEHE HEED eeeeeee 


Aerodynamic Design and Analysis 
Mechanical Development and Design 
Controls and Accessories 

Product Evaluation 

Test Facilities Design 

Manufacturing Engineers 


Preliminary Design 


Please Write To: 
MR. MARK PETERS 


Technical Recruiting, Bldg. 100 


Aircraft Gas Turbine Division, 
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EMPivi MENT OPPORTUNITIES 


Work where 
making engineering history 
is a habit... 


SESS EEE HEHEHE HHH EE eee eee eee eee eeeeeeeeee 


and creative thinking 
is the way of doing it 


When General Electric developed America’s first jet engine, it was only 
the beginning of a long line of engineering “firsts” (and “mosts”) destined 
to come from the department now known as the Aircraft Gas Turbine 
Division. 

From that start came eventually the nation’s most-produced jet engine, 
the J47, the powerplant backbone of the Air Force today, as well as the 
J73, J79 and other notable GE models. Advanced concepts in rocket 
engines are also developed and built in this GE department. Work on 


atomic aircraft engine applications is in progress. 


The moving force behind these accomplishments has been the creative 
thinking of engineers who work in a stimulating atmosphere of freedom 

. who are ready to take on new responsibilities as they arise... who know 
the jet engine field from every aspect because they've worked on every 
aspect ...and who have confidence in what the future holds for them at GE. 


There is room — and opportunity — for more men like them to take the jet 
field into more advanced stages and to advance their own careers as they 
do so. As much as opportunity, these openings also offer the outstanding 
advantages of association with GE—in terms of employee benefits, 
educational opportunities, stability and exceptional working conditions. 
If this is the kind of environment, the kind of opportunity that interests 
you, why not learn more about these openings? 


GENERAL @@ ELECTRIC 


CINCINNATI 15, OHIO 
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EMPLOYMENT OPPORTUNITIES 











AIRCRAFT 
STRUCTURAL 
ENGINEERS 


with experience in: 


Structural Design 


© Structural Testing 


GINEERING 


ba 


Equipment Mounting Techniques 
Fabricating Techniques 


Positions with wide responsi- 
bility and authority are avail- 
able to experienced creative air- 
craft engineers. 


RAYTHEON MANUFACTURING CO. 
WAYLAND LABORATORY 


@ Full tuition paid for accepted educational pro- 


grams. 
@ Location convenient for country or city living. 


at 


You will find a clear field for 
advancement 
where complete aircraft weap- 
ons systems are being devel- 
oped. 


At Raytheon’s new Way 
land Laboratory Aero- 
nautical, Mechanical and 
Electrical engineers work to- 
gether as a team to create 
the custom designed equip 
ment which has enhanced 
Raytheon’s reputation for 
“Excellence in Electronics’. 


Raytheon 


A brief resume form and a 
brochure describing this new 
laboratory may be obtained 
by writing Mr. Robert E. 


Doherty. 
WAYLAND, MASS. qi 


@ Progressive salary review sys- 
tem. 

@ Liberal employee benefit pro 
gram. 








ENGINEERS 


INERTI 


Immediate openings for 
Supervisory and Staff 
positions as well as for 
Senior Engineers, 
Engineers, and 
Associate Engineers, 
experienced in: 
SYSTEMS EVALUATION 
GYROSCOPICS 
DIGITAL COMPUTERS 
ACCELEROMETERS 
TELEMETRY 

GUIDANCE SYSTEMS 
STABILIZING DEVICES 
SERVOMECHANISMS 
AUTOMATIC CONTROLS 
THERMODYNAMICS 
OPTICS 


ENVIRONMENTAL RESEARCH 


MRMA p10NeerSs in 


L NAVIGATION 


ARMA, recognized for its accomplishments in the fields 
of navigation and fire control, is a leader in the 
development of Inertial Navigation. This new system 


deals solely with space, time and acceleration... 
acting independently of external influences 


Creative engineering of the highest order is required 
to develop components making Inertial Navigation 
possible: accelerometers to measure acceleration; 
integrators to convert this information into velocity 
and distance; gyros to provide directional reference 
and hold the system stable; computers to calculate 
course-to-steer and distance-to-go. Components 

must meet rigid weight and size requirements... 
and function with undreamed-of accuracy 


ARMA, one of America’s largest producers of ultra-precise 
equipment, offers unlimited opportunity for e..gineers 

to help in this great endeavor. Challenging projects 

and ARMA's extensive supplementary benefits 

make an ARMA career doubly attractive. 


Send resume to: 


Technical Personnel Dept. 2-500 


MA FB MO AE division of American Bosch Arma Corporation 


Roosevelt Field, Garden City, Long Island, N, Y. 








RESEARCH PROJECTS 
in the 
SUPERSONIC AND 
HYPERSOMC RANGE 


One of the nation’s leading organizations 
in the field of aeronautical research, the 
Cornell Aeronautical Laboratory, is cur- 
rently engaged in extensive investigation 
of the problems associated with flight at 
supersonic and hypersonic speeds. As these 
programs develop, opportunities become 
available to technically competent men to 
join our staff. 


Two openings are described below. If you 
are interested in receiving more informa- 
tion about these specific assignments, or 
if you would like to inquire about other 
possibilities of employment, we shall be 
pleased to hear from you. 


STRUCTURAL PROBLEMS 
CAUSED BY 
AERODYNAMIC HEATING 


A major problem in the design of ve- 
hicles that will travel ot the very high 
speeds of hypersonic flight is the predic- 
tion of their structural integrity under the 
high heat loading conditions to which they 
will be subjected. Analytical and experi 
mental research is underway at Cornell 
aimed at obtaining a fuller understanding 
of this “Thermal Barrier” and the struc- 
tural problems associated with it. Men se- 
lected for assignment on the structural 
phase of the program will work closely 
with a group that is making major contri- 
butions to the store of available data on 
hypersonic flow. At least five years ex- 
perience in the field of structures is de- 
sired. 


STRESS AND VIBRATION 
ANALYSIS 


The Laboratory has recently developed 
and installed a new experimental appar- 
atus for use in our program of supersonic 
propeller blade research. We are seeking 
young engineers with good backgrounds in 
either theoretical or experimental stress 
analysis for assignments in this project. 


CORNELL AERONAUTICAL 
LABORATORY, INC. 


BUFFALO 21, NEW YORK 
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EMPLOYMENT OPPORTUNITIES 


to the Engineer who seeks 
a wide variety of assignments 





P se ~ 


An unparalleled variety of assignments await you at 
Lockheed's Engineering Flight Test Division. 
Lockheed diversification is the reason. This year alone To non-aircraft 
flight tests must be conducted on new turbo-compound and engineers: 
prop-jet transports, extremely high-speed fighters, 

new types of jet trainers, patrol bombers, radar search planes 
and aerological aircraft. In development are jet 

transports and nuclear applications to aircraft and a 

large number of completely classified aircraft. 


Aircraft experience is 
not necessary to join 
Lockheed. It’s your engi- 
neering training and 
experience that count. 


You not only work on many types of aircraft in Lockheed 
Lockheed trains you for 


Flight Test, your work within each plane varies widely. 
Each flight test presents new problems, frequently requires 
new approaches. 


aircraft engineering — 
at full pay. 

Because of this, personal initiative is welcomed and 
rewarded at Lockheed. 











A 


| Positions are open for: Assienments are in fields of: 





POWER PLANT: engine and after-burner; fuel systems; oil, fire 
extinguishing and air conditioning systems 


AERONAUTICAL ENGINEERS 
MECHANICAL ENGINEERS 


FLIGHT ANALYSIS: CAA certification, aerodynamic performance, 
ELECTRICAL ENGINEERS : 


data processing. 
PHYSICISTS 

mere STRUCTURAL FLIGHT MEASUREMENT | 
ELECTRONIC ENGINEERS 


CIVIL ENGINEERS 





INSTRUMENTATION: systems design, calibration and maintenance, 


WEAPONS: fire control systems, ordnance, rocket sleds. 
with and without 
aircraft experience 


RADIO AND RADAR: communications, search radar, 
magnatometers ranging and sighting gear. 


| DYNAMICS: flutter, sound, vibration, autopilot and approach systems. 











\ 
Brief resumé form at right E. W. Des Lauriers, Dept. VA-3-3 
is for your convenience Lockheed Aircraft € orporation 
in contacting Lockheed. | Burbank, California 
| 
California Division Fa gona 





Lockheed 9 =~ 


Home Address 





Lockheed Aircraft Corporation 


Burbank, California Home Phone 


é Where employed 
. — — a ca aia — } 




















EMPLOYMENT OPPORTUNITIES 


AVIONICS 
OPPORTUNITIES 


In Sunny, Tropical 
San Diego, California 


Guided missile 
research activities at 
The Ramo-Wooldridge Corporation 
offer outstanding professional 


opportunities for 


WEIGHT 
ENGINEERS 


ror NEW 


AIRBORNE 
NAVIGATIONAL 
SYSTEMS 


SYSTEMS ENGINEERS 


in diverse and responsible 


SYSTEMS ANALYSTS 


(engineering and mathematics) technical staff assignments 


Information regarding these 





MISSILE 
GUIDANCE 
SYSTEMS 


CIRCUITRY DESIGN ENGINEERS 


positions and the opportunities 
at Ramo-Wooldridge can be 
SERVO DESIGN ENGINEERS obtained from Mr. R. A. Burgin 
or Mr. D. W. Carpenter, phone 
Oregon 8-0311 or Orchard 


2-0171. Telephone inquiries or 


HELICOPTER 
INSTRUMENTATION 


COMPONENT PACKAGING ENGINEERS 
(mechanical and electrical) 

resumes are invited 
AIRCRAFT 
CONTROL 
SYSTEMS 


ETCHED CIRCUIT DRAFTSMEN 


The 


Ramo-Wooldridge 
Corporation 


6820 Bellonco Ave 





MICROWAVE TECHNICIANS 


Work on these challenging projects at RYAN 
Live in beautiful San Diego—a year-round playground 


WRITE TO JAMES KERNS, ENGINEERING DIVISION tes Angeles 45, Calif 


hN ‘RYVA AERONAUTICAL COMPANY 


2711 Harbor Drive, Son Diego 12, California 
MM 


engineer © AE or ME 


Aircraft Structural 
Design for 
Nuclear Propulsion 


nos in CINCINNATI, OHIO 
IDAHO FALLS, IDAHO 


| Replu to Loeat 
You f 


AIRCRAFT NUCLEAR PROPULSION 
DEPT. 


Att: W. J. Kelly 


GENERAL GB ELECTRIC 


P.O. Box 132 P.O. Box 535 
Cincinnati, Ohio idaho Falls, Idaho 


IAN 


Att: L. A. Munther 


| REPLIES B 


Major Oil Compeny a ot eneeutive flying 








‘EW YORK 
CHICAGO 

SAN FRA‘ 

LOS ANGELES 


POS! TIONS VACANT 


Helicopter and gan e Pilots with ay me 
tural experience d for domesti« 
eign work ‘ nglan Helicopte State 


Airport Wa 


Supt. ed } Gatatonanse mar’ supplemental aircar- 
| Ne 


etropolitar 

i a une of mainte 

> aircraft. Excellent 

vy for the ght man. All 

e aware of th ad teply 
Week 


area 


area, | 


De untain 
t hold slid commercial fly 
permit ind = ¢ vA 

Instrument ating de 


when replying. P-94 


Ground Seheet a ees eee York area, 


ATC & ¢ AR Link 
panding compan good 
Write Box 696 La- | 

ishing N. ¥ 


meteor t 


exper sing ie 1 . 


POSITIONS WANTED 


| Executive Pilot—Currently employed sched- 


Atlantic airline 
secure future 


captain 


Age 


uled Majo North 
seeks position a iring 
college, married fam ly, will locate anywhere 
n U. S ’articularly desire affiliations with 
Blue Chi; organization. PW-9109, Aviation 
Week 





Electronic Engineers—Design & Development 
of industricol measurement and control equip 
ment. Get in on the ground floor in avtoma 
tion. Growing firm needs a few outstanding 
men, Vice-President & Technical Director will 
be in New York for interviews during the IRE 
Meeting March 19 thru 22. Apply industrial 
Nucleonics Corp., 1205 Chesapeake 
Columbus 12, Ohio 


Ave 








MANUFACTURERS AGENT 
Southern California Aircraft 

Experienced manutacturer’s agent established 15 
years seeks one or two high quality tines to sell 
Aviation industry in Southern California: thor 
oughly acquainted entire industry—good contacts— 
can produce. Items requiring engineering depart 
ment contacts preferred 

URKLYN COMPANY 


8 
$429 Glendale Bivd Los Ang. 39. Calif 








Telephone Normandy 2-311! 





POSITIONS WANTED 


Executive, saaee Se. ee financial, 


yller, lega productior 


con- 


ortatior patent lex at 
background with grad. degree n bus 
1 law PW-9192, Aviation Week 


Naval eiquenens 5.000 hours in single engine 
and carr t jua wre 1 mail dre . 
yller and flight ins ‘ Desires posit 

mn ar PW-9462 Avis 


Week 


SELLING OPPORTUNITY WANTED 
Mifgrs. Rep. estab. 1945, Eng. Degree, seeks 


om p< Calif 
ial counties We can 
your share Diego 

contacts 


raft « nent line Sar 


and Ar 


San 


aire 
imper 
crease 
Tuscon bus sas by 
and -urch th ntensive coverage 
Turner Co 1966 Date St San Diego 


estab 
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EMPLOYMENT OPPORTUNITIES 





There's a future in 


CONTROLS BY HONEYWELL 


Tuts is the age of automatic control. And automatic control is Honeywell's business. A pioneer 
and leader in the aircraft control field, Minneapolis-Honeywell has produced more autopilots than any 
other company. Honeywell manufactures other systems and products so highly diversified that you are 
promised exciting opportunities for creative achievements and personal advancement. Constantly expand- 
ing research and development of new concepts promise you unlimited possibilities for growth. 


Consider these selective openings: 
RESEARCH AND DEVELOPMENT: 
Graduate engineers are needed in these related fields and product lines: 
Autopilots Gyros Applied Mechanics 


Hydraulics Nuclear Controls Thermodynamics 
Aircraft Dynamics Servomechanisms Systems Engineering 


PRODUCTION ENGINEERS pnlinanenani 
Openings for engineers with 5 years experience, including process planning on new products. Thorough 
knowledge of tooling, estimating, metals fabrication, manufacturing and assembly operations. Experience 
must have been on products such as precision mechanical, electrical or hydraulic equipment, electro- 
mechanical controls, electric motors, instruments, or gyros. 


Electronics 
Instrumentation 
Inertial Guidance 
Digital Computers 


And consider these advantages: 





Ideal suburban living in friendly, uncrowded Minneapolis, 
famous for cultural activities and recreational facilities. 

Generous employee benefits include broad company - paid 
insurance and pension plans, liberal tuition allowances 


for advanced study. 


Travel and family moving expenses paid. 





Please send résumé of your 
background including salary requirements, to 
J. A. Hill—Engineering Placement Manager 
Minneapolis - Honeywell Regulator Company 
2753 4th Ave. South, Minneapolis 8, Minn. 











Recent ENGINEERING GRADS 
ARE YOU INTERESTED IN GETTING 
AN ADVANCED DEGREE? 


f you want to combine work and study 
and at the same time gain experience in re 
search techniques, full time employment op 
portunities are ovailoble in aerodynamic re 
search projects utilizing wind tunnel facili 
ties. Any type of engineering training from 
on accredited college acceptable. Submit de 
tails of background to Mr. F. K. Womack 


University of Minnesota 
Aeronautical Engineering Lab 
Rosemount Research Center 
Rosemount, Minnesota 











HOW TO MAKE SURE HE'S A 
SKILLED PILOT! ~ 


I 


PILOTS EMPLOYMENT AGENCY 
Teterboro (N.J.) Airport, ATlas 8-1214 
Lockheed Air Term., Burbank, Cal., THornwall 4-3646 











RADIO TECHNICIAN 


To work Indonesia two years. May take 
family. Unfurnished housing, school, 
medical, recreational facilities avail 
able. Individual should be under 45 
must hold Ist class Flight Radio Oper 
ator’s License and be familiar with re 
pair and maintenance of Radio Trans- 
mitters, Automatic Pilots, Directional 
Compasses, and Ground Equipment. 
Minimum salary $7000. per year plus 
additional allowances. All replies con- 
fidential. 


E. R. Sauer 
Standard-Vacuum Oil Co. 
26 Broadway N.Y. 4, N.Y. 





STRESS ANALYSTS 
AND STRUCTURES ENGINEERS 


Growing engineering research 
and development organization 
needs men with one to five 
years experience preferably in 
thermal and stress analysis, air- 


craft or missile structural work. 
Send resume to Personnel Department. 


Aerophysics Development Corporation 


Subsidiary of Studebaker-Packard) 
Box 949 Santa Monica, California 
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EMPLOYMENT OPPORTUNITIES 


COMBUSTION AND 


HM 


PROPULSION RESEARCH 


TAT 


THAN HATTA 
rene 


— 


Experiment Incorporated, a leading contributor to the 
development of missile propulsion systems for over 11 
years, is again expanding its operations. El’s programs 
cover a broad range of activities from fundamental re- 
search to design and fabrication of engines. 


ENGINEERS and SCIENTISTS with experience are needed for 
challenging and responsible positions in: 

© Air-Turborocket Development © Engine Component Design 
® Rocket Design and Testing ® Propellant Development 
®@ Fundamental Combustion Research 


located in suburban Richmond for over a decade, the com- 
pany offers completely modern facilities, attractive work 
ing conditions and opportunity for individual responsibility 
Living is pleasant in Richmond ond the company maintains 
competitive salaries with liberal benefit programs A relo 


cation allowance is provided new employees 


HY 


MT 


Wil 


MNnyer:HeeHERTHEENNONHHHETEONT? 


For descriptive brochure, address inquiries to Personnel Manager. 


EXPERIMENT 
RICHMOND 2, VIRGINIA 


INCORPORATED 


RESEARCH - DEVELOPMENT - ENGINEERING - PRODUCTION 


iil ih i ll ili 


Stimulating jole with a future 


hi 








MAJOR 
EXPANSION © 


includes a new 
$20 million company-owned 
supersonic testing facility 


POSITIONS FOR 


COMBUSTION RESEARCH 
AND DEVELOPMENT 


neering evaluation 
product engineering 


and analyses 


Applied research — development engi- 
fundamental 
- program planning 


at GENERAL ELECTRIC’S 


AIRCRAFT GAS TURBINE DIVISION 


Burner Design 
Combustion 

Fuels 

Fluid Flow 

Heat Transfer 
Thermodynamics 
Augmentation Systems 


Mechanical Engineers 
Aeronautical Engineers 
Chemical Engineers 
Metallurgists 


Write to 





Technical Recruiting, Bldg. 


Mr. Mark Peters 


100 


AIRCRAFT GAS TURBINE DIVISION 


GENERAL @@ ELECTRIC 


CINCINNATI 15 


OHIO 





1 NAM 








7 


True 
engineering 
creativeness 
brings you 

up to *15,000 
inthis position 


AIRBORNE 
FIRE CONTROL 
ENGINEER— 


must be a pulse-circuit 
specialist with range 
tracker, synchronizer, 
indicator or circuitry 
application experience. 


Take a vital part with 
an electronics pioneer 
in a project that has 
already attracted top 
engineering minds. 


7 
*To arrange confiden- 


tial interview, send 
resume to 
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ENGINEERS 


PERMANENT 
CREATIVE OPPORTUNITIES 
FOR 


ELECTRICAL 


AND 


MECHANICAL 
ENGINEERS 


Bendix 


Immediate openings for . . . . 


SENIOR COMPUTER ENGINEER 


At least five years experience with 
analog computers with control applica- 
tions. A degree in electrical engineer- 
ing, or math and physics required. 
Activity is in the field of aircraft and 
missile power plant controls, including 
gas turbine, ram jet, and rocket types. 
Work will be with hydra-mechanical, 
pneumatic and electrical components. 
The fuel metering research facility in- 
cludes an analog computer and jet 
engine simulators. 


MAGNETIC AMPLIFIER 
SYSTEMS ENGINEER 


Electrical engineer supervisory capacity 
on research and development of mag- 
netic amplifier circuitry, control systems, 
and component design and testing, 
supervising other engineers and tech- 


COMPUTER ENGINEER 


Graduate engineers thoroughly quali- 
fied as a digital computer programmer, 
capable of handling engineering and 
production calculations, to train present 
personnel in preparation of data for 
computer applications. Set up new ap- 
plications. Work with complex dynamics 
and control problems characteristic of 
the jet engine fuel system and landing 
gear fields. 


LIQUID PROPELLANT 
ROCKET CONTROLS ENGINEER 


Mechanical or electrical engineer to su- 
pervise the research and development 
of liquid propellant rocket controls, sys- 
tems design, component design, de- 
velopment and testing. 


The salary of these positions will be 
determined by your ability and ex- 
perience. 


Send detailed resume listing educa- 


tion, engineering experience, and 
salary requirement to: 


TECHNICAL EMPLOYMENT DEPARTMENT 
BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 


401 North Bendix Drive 
South Bend 20, Indiana 


We guarantee you an immediate reply — 
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EMPLOYMENT OPPORTUNITIES 


RAYTHEON) Excellence in Electronics 
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CIRCUIT DESIGN ENGINEERS 


Positions available at all levels from recent 
graduates to engineers with relevant super- 
visory experience Electronic circuit design 
experience required. Should be capable of 
independent design, and analysis for work in 
development of circuits for complex radar and 
missile systems 


SPECIFICATIONS ENGINEER 


Three or more yeors of experience in elec- 
tronic design or applications engineering 
Familiarity with military specifications and 
technical writing experience desirable 


SYSTEM ENGINEERS 


Responsible experienced engineers required 
for design and development of airborne elec- 
tronic systems including navigational and fire 


SYSTEM ANALYSIS ENGINEER 


For synthesis and analysis of missile guid- 
ance and radar systems. Degree in ceronau- 
tical engineering, electrical engineering or 
physics and three or more yeors analytical 
experience desired 


control systems. Systems engineers also re- 
quired for integration of missile system with 





oircraft fire control systems. 


ELECTRONIC PACKAGING ENGINEERS 


For packaging of electronic units of radar and missile sys- 
tems. EE or ME degree required and three or more yeors 
experience in design or packaging 


© MISSILE SYSTEMS DIVISION © 


Continued expansion of Raytheon’s Missile Systems Division has created long range opportunities 
for experienced engineers. This Division is engaged in all phases of missile development from study 
programs through design, development and figiht testing to production. Prime contracts for missile 
systems involve oul responsibility for system design including oirframe, guidance, motor and 
ovxiliary equipment. This Division is located 20 miles from Boston, offering a choice of urban or 
country living, excellent recreational facilities and proximity to Boston's educational and entertain- 
ment odvantages. 


GENERAL INFORMATION 


Salary and advancement commensurate with ability. Liberal vacation, sick leave, group life and 
heolh insurance and a worthwhile pension system. Tuition support plan for engineering courses. 
Relocation expenses paid. Write, giving details on experience to G. P. O'Neil. A mutually con- 
venient time for interview will be arranged. 











MISSILE SYSTEMS DIVISION—BEDFORD, MASS. 





EMPLOYMENT OPPORTUNITIES 





Outstanding 
Opportunities for 











For Design, Development, 
and Testing of JET ENGINE 


JET ENGINE 


Fuel Controls & Accessories 
After Burner Exhaust 
Nozzle Controls & Actuators 


AIRFRAME 


Actuators & Screwjacks 
Servomechanisms 

Hydraulic Valves & Controls 
Fuel System Accessories 
Pneumatic Valves & Controls 


There are a few openings in our organization for well 
qualified engineers who have the ability to participate in 
and lead the development of the following fields: 











* Applied Mechanics * Thermodynamics 
* Mechanical Laboratory Experimentation 
* Aerodynamics * Mechanical Design 


Men with mature engineering judgment and at least 
3 to 5 years’ experience in late model aircraft power 
plant analysis and design plus in some cases, a proven 
ability in supervision. 


These are not typical engineering positions. The work is 
of extremely advanced nature and the promotional oppor- 
tunity is clearly outlined. The starting salary range of 
approximately $7500 to $12,000 reflects comfortable eco- 
nomic standards and is coupled with many additional 
benefits. 

Write: Employment Office 


EX-CELL-O CORP. 


1200 OAKMAN BLVD. 
DETROIT 32, MICHIGAN 


The plant location in the Northeast is fine for family 
living. The operation offers stability in its product appeal 
to both commercial and military markets. 


For further information write, 
giving details of education and experience to: 


P9367 AVIATION WEEK 
330 WEST 42 ST. NEW YORK 36, N. Y. 





ENGINEERS 


OPPORTUNITIES FOR PERMANENT 
EMPLOYMENT IN IOWA 
FOR 
JUNIOR - SENIOR ENGINEERS 
IN ELECTRONIC, MECHANICAL 
AND INSTRUMENT ENGINEERING 
































THE APPLIED PHYSICS LABORATORY ® 
OF THE JOHNS HOPKINS UNIVERSITY ®@ 
offers an exceptional opportunity for © 
professional advancement in a well- 
established Laboratory with a reputa- 
tion for the encouragement of indi- 
vidual responsibility and self-direction. 


Our program of 
GUIDED MISSILE 
RESEARCH and 
DEVELOPMENT 


provides such an opportunity 
for men in: 


SUPERSONIC MISSILE DESIGN 
WIND TUNNEL TESTS AND 
DATA ANALYSIS 
RAMJET DESIGN AND ANALYSIS 
MISSILE SYSTEMS DEVELOPMENT 
DESIGN AND LAYOUT OF 
MISSILE COMPONENTS 
RESEARCH AND ANALYSIS IN 
AERODYNAMIC STABILITY & 
CONTROL 


Please send resume to: 
Professional Staff Appointments 








g Silver Spring, Maryland i 


APPLIED PHYSICS LABORATORY 
THE JOHNS HOPKINS UNIVERSITY 


8615 Georgia Avenue 








' é 4 & AT 
PIONEER-CENTRAL DIVISION OF 


Executives and Engineers 
deserving higher salary 


now can completely, confidential- 
ly make arrangements for better 
positions through our unique Job 
Improvement Service. We have 
close contact with leading manu- 
facturing and research firms in 
all sections of the country. 

Here’s what you do. Send us 
your name, title, company and 
home address. We will forward 
to your home brief forms which 
you fill out and return. We com- 
pare your experience and desires 
with our file of specific job open- 
ings. You make the decision. No 
obligation to you, no cost what- 
soever. Our clients pay us to find 
you. Find out what you’re really 
worth—today. Write, phone or 
wire. 


= 


Management and 

Recruitment Consultants 

Oliver P. Bardes, President 

461 First National Bank Building 


Cincinnati 2, Ohio 


DECISION INC. 








BENDIX AVIATION CORPORATION 
DAVENPORT, IOWA 


Immediate openings in the 
fields of Electronics, 
Hydraulics, Pneumatics, and 
Liquified Gases. 


Write today for further 
details on opportunities 
Use coupon below. 


PIONEER-CENTRAL DIVISION 
BENDIX AVIATION CORPORATION 
DAVENPORT, IOWA 


Att: W. L. Dray 


Executive Engineer 


| am interested in 
Hydraulics 
Liquid Gases 


Electronics 


Pneumatics 
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SPECIAL SERVICES 


TO THE 


| AVIATION INDUSTRY 








OVERHAUL & 
MAINTENANCE 











Remmert - 
Werner 


Inc. of Inc. of 
ST. LouIS TOLEDO 
Lambert Field Express Airport 


Specialists in 


DC3 
LODESTAR TWIN BEECH 


Maintenance Overhaul 
Inspection Conversion 








AIRCRAFT UPHOLSTERING 


Single Seate to 
A Complete Complete Interiors 


Service Over 50 years of experience 
6 GLENN ROAD 


RUTHERFORD, N. J. 
} svecent | . Teterboro Airport 
: GENEVA 8.8900 




















CONSULT LUND FIRST 


when buying or selling 


COMMERCIAL AND MILITARY AIRCRAFT, 
ENGINES, PROPELLERS, ACCESSORIES, 
INSTRUMENTS, RADIO, SPARE PARTS 


Ww th tra ned te lalla lac: 
wn inventories we are t 
give you service with SPEED 


BOTH BUYERS AND SELLERS LOOK TO US! 


ie willbe, ' 


230 Park Ave., W.Y.C.  MUrray Hill 9-3620 


4010 


TELL 





PARTS & SUPPLIES 











Lambert Field 
St. Lowis, Mo 
INC. PErshing 1-1710 


Has oc rat and STAR Ss ee _— 
LODESTAR 6 
neues Engines Radios 
A.R.C. Bendix Collins Lear Sperry Wilcox 
P&W Continental Wright Goodrich Goodyear 








PROFESSIONAL SERVICE 














WALSH ENGINEERING COMPANY 
Design and Prototypes 
of Electronic Apparatus 
In which Transformers and Magnetic Com 
ponents ore especially important factors in 
Performance, Size, Weight and/or Cost 


34 DeHart Pi 
Elizabeth, No J. Elizabeth 2-7600 
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EMPLOYMENT OPPORTUNITIES 


BASIC LOADS 


Engineers with training and experience in this 
field will be interested in new developments at 
Lockheed Missile Systems Division. 


New positions have been created for: 


@ Basic Load Engineers 

@ Structures Engineers 

@ Aerodynamic Engineers 
@ Dynamics Engineers 


to work on basic loads caused by high 
performance configurations, specialized missile 
systems criteria, unique recovery provisions 
and new environmental conditions associated 
with many types of advanced missile design. 
The positions require an M.S. Degree in 
Mechanical, Aeronautical or related fields of 
engineering and at least two years’ experience in 
loads, dynamics or aerodynamics, including 
transonic or supersonic aerodynamics. 
Equivalent experience will be considered. 


Because of planned expansion in this 
department, the positions offer 
unusually favorable opportunity for 
promotion to supervisory level. 


Those possessing a high order of ability 
applicable to this field are invited to write. 


echbeed 


MISSILE SYSTEMS DIVISION 


research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION 


BURBANK, CALIFORNIA 





CLASSIFIED SEARCHLIGHT WW aen ma key,’ ADVERTISING 


BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


UNDISPLAYED RATES DISPLAYED 
$2.10 a line, minimum 3 lines To figure advance payment count 5 The advertising rate is $21.00 per inch for all advertising appearing on 
average words as a line other than a contract basis. Contract rates quoted on request 


BOX NUMBERS count as one line additional in undisplayed ads ; 
DISCOUNT OF 10% if full payment is made in advance for four con- AN ADVERTISING INCH is measured 7% inch vertically on one column, 3 


secutive insertions of vundisplayed ads columns—30 inches—to a page 


Closing date is 11 days before issue date, subject to space limitations. Send new ads to New York office, 330 W. 42nd St., New York 36, N. Y 











. Eee “a met 


re? MODEL D18S TWIN BEECH 


AVAILABLE MARCH IST 


Serial: A-277 N27 C 


AIRFRAME 4 
extra 
4 1 2 oe I 


ENGINES W be zero time a 
‘ ' , 4 i 
AN 41 

PROPELLERS 


Finest EXECUTIVE conversion 
LOCKHEED LODESTAR For SALE 


If you are looking for a clean, up-to-date LODESTAR just relicensed — this modern 
executive conversion will surpass even your most exacting specifications. - a 


BRAND NEW PAINT: Dove-grey wings, royal blue with gold striping trim on fuselage. = es Ma 


BRAND NEW INTERIOR: Beige gabardine headlining, charcoal turquoise forward INSTRUMENTATION 
divan (seats 3) and on the six comfortable seats. Plenty of storage space, bar, buffet, nts. 8 g 
cabin radio, plush lavatory and TWO PANORAMIC WINDOWS. High-lustre pickled 
walnut finish throughout on light-weight woodwork. 

ZERO TIME, since overhaul, 1350 horsepower Wright R 1820-56 engines with latest 
WAC factory valve seat modifications. Hamilton Standard Hydromatic props. 
SPECIALS: 110-115 volt AC converter installed with convenient cabin outlets for 
dictaphone, recorders, razors, etc. Scott Hi-pressure oxygen system, cabin instrument 
panel and many more extras to make this executive Lodestar the cream of the crop. 
225 MPH CRUISING SPEED 


644 gallon wing tanks—freshly checked and ceiver; one Bendix MNS5 marker receiver; isola- 
repaired; dual fuel system; fuel flow meters; one tion amplifier; complete windshield; carburetor 
T21 ARC 10-channel transmitter; 2 ARC Type 15 and prop alcohol systems; high pressure Good- 
omni receivers; one ARC-3 24-channel VHF trans- yeor brokes. Take-off weight 19,500 Ibs 
ceiver; one Bendix ADF; one ILS glide-slope re- 


1170 MILE CRUISING RANGE 


For detailed information on this out- We invite nati nto it plete hist 
standing executive LODESTAR; write, ty rkich 8,000.0 
wire or call: 
HERROL BELLOMY at Smillé OHIO AVIATION COMPANY 
AIRCRAFT CORPORATION (Beechcraft Distributor) 


Executive Vico Prodident Dayton Municipal Airport Vandalia, Ohio 
Phone NEwton 4-0611 INTERNATIONAL AIRPORT, MIAMI 48, FLORIDA Phene: Vendelis 60665 


Hla 
EQUIPMENT | 
ant | 


INTERIOR 
} : 





























D Cc 3 Weather Radar Immediate Delivery 
- INSTALLATIONS sane 
FOR SALE AiResearch nose modification kit R1820 R1830 


and radome for DC-3s. —202, —56, —72 —75, —92, —94 


Fully certificated Exclusive 30-inch antenna installation R2000 R1340 R985 
os. ‘ Exclusive short wave guide run 
airline airplane No limitation on air speed end cur moot popular BCS engine 


Immediate Delivery 


—— R1830 - SUPER - 92 
Airstair door Lower installation costs 


De-icers & Anti-icers RCA, Collins, Bendix, X-Band, C-Band ENGINE WORKS 


‘“ y - installed in DC-3, Lodestar and Convair 
U e@ are 7 airliners. Lombert Field inc. St. Louls, Mo. 


Call or Wire Send for booklet R-1 


LEEWARD _ —_ HELICOPTER 


Hiller—Model UH-12B, Very low air- 
AERONAUTICAL SALES, INC. frame and engine time. 


P. O. Box 233 International Airport AiResearch Aviation Service Division Perfect Condition. 
Miami 48, Florida : : : EAST COAST AVIATION CORPORATION 
Telephone TU 7-5527 International Airport, Los Angeles, Calif. Bedford Airport Lexington 73, Mass. 
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DC3 





one stop for everything 


SEARCHLIGHT SECTION 


C47 


world’s most extensive executive DC3 experience 


DC3 OUTER WING TANKS 


largest that can be legally filled. 
Immediately available on ex- 
change 


DC3 GEARED RUDDER TAB 


for 26,900 flight manual and 
1350 HP. In stock for immediate 
exchange. 


DC3 LANDING GEAR DOORS 
lighter 
maintenance, 
coolers 


bility 
DC3 RETRACT TAIL WHEEL 


latest type, with special latch pin. 


DC3 HEATING SYSTEMS 


cabin and cockpit, 3 way. 400,- 
000 BTU. Automatic control, no 
fire in cabin, safest from carbon 
monoxide. Hot air, Janitrol, Stew- 
art-Warner. Ground heat, al! saf- 
ety devices 


DC3 ONE PIECE BIRDPROOF WINDSHIELDS 
DC3 PICTURE WINDOWS 


and enlarged cabin windows, for 
better light and visibility. Flush fit. 


DC3 SOUNDPROOFING 


and temperature insulation, for 
quieter, more comfortable rides. 


DC3 SPARE CONTROLS 


ailerons, elevators, fresh 
recover, Skylac finish. In stock for 
exchange 


DC3 SPARE COMPONENTS 


wings, tips 
landing gears, 
exchange 


DC3 SPARE PARTS 


a warehouse of large, small, ac- 
inactive new, overhauled, 


smaller, less drag, less 
no change in oil 

hydraulics, or DC3 relia- 
No icing problems. 


rudder 


flaps, stabilizers, fins, 
etc. In stock for 


tive, 
urplus, airframe and engine parts 
for maintenance, replacement, or 
emergency 


DC3 AIRSTAIRS 


lightest available, electro-hydrau- 
lic operated. 


DC3 EXTERIOR PAINT 


we have painted more executive 
DC3 than anyone else in the 
world 


DC3 INTERIORS 


we have done more executive DC3 
conversions, and installed more 
executive DC3 interiors, than any- 
ene else in the world. 


Inc. of 


St. Louis 
Lambert Field 
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C4 7s low time. 


201 to 6402 hours total. 


8000 hour overhaul, NTSO 
engines, new ship guarantee. 


DC3 MAINTENANCE 


25 hour inspections to complete 
disassembly and 8000 hour over- 
haul. 1, 2, or 3 day 100 hour 
inspections. CAA Repair Station 
#3919. 


DC3 ENGINES—ALL 


we stock, overhaul, and install 


SUPER-92 today’s most popular 
DC3 executive engine. Fast, relia- 
ble, economical, cooler running 
More available spares than any 
other DC3 engine 

R1830-75 world’s largest stock of 
engines and spares. We have in- 
stalled more executive -75 than 
anyone else. 


R1830-94 lots of engines 


and experience. 


R2000 for those operators who re- 
quire its specialized features 


R1820-56, -72, -G202A plenty of 
Wright engines and parts. 


Ss, ports, 


DC3 SPECIALTIES 


Dictaphone, 
recorder, wired music, electric 
galleys, grills, percolators, toast- 
ers, razors, etc. 24 or 110 volt. 


cabin radio, tape 


DC3 FLEXIBLE FIRE RESISTANT LINES 


Strote flex, 
lines and 


etc. All 


fittings in 


Ae roquip, 
makes of 
stock. 


Super-92DC3 


for March Delivery 


\ 


your choice of engines 


Bendix or Collins radio, new ship 
guorantee, complete 8000 hour 
overhaul, beautiful custom interior, 
big windows, 200 mph. 


DC3 CUSTOM RADIO 


distributor and factory appointed 
installation station for 


A.R.C. 
Bendix 
Collins 


DC3 RADAR 


Bendix, Collins, 
X-band or C-band 
wave guides. 


DC3 SPERRY INSTRUMENTATION 


distributor and world’s largest in- 
staller of Sperry executive Al2 
autopilot, C2 and C4 gyrosyn, H5 
horizon, Z2 Zero Reader. 


DC3 AUTOPILOTS 


Sperry, Bendix, Collins. We have 
installed more in executive DC3 
than anyone else in the world. 


DC3 CUSTOM PANELS 
instrument, radio, switch, electri- 
cal. S.A.E., Grimes, edge lighted 


DC3 REWIRING 


complete or partial. 
versions. 


DC3 SHORT TAIL PIPES 


add speed, cut down noise. 


DC3 DUAL HYDRAULIC SYSTEMS 


smoother geor and flap 
chatter. 


Lear 
Narco 
Wilcox 


Sperry, R.C.A 


Radomes and 


24 volt con- 


faster, 
operation. No 


DC3 PROPELLERS 


sale and overhaul, new and used, 
props, hubs, and blades. Large 
tock poddle ond tooth- 
pick 


DC3 BLOW PROOF OIL COOLERS 


proof automatic 
Used in for north 


blade 


surge thermo- 


stats 


DC3 SHUTOFF VALVES 


fuel, oil 
manual 


DC3 FIRE DETECTORS AND EXTINGUISHERS 


Edison, Kidde, Wilcolater, Fen- 
wall 


DC3 FUEL FLOWMETERS 
DC3 BRAKES 


Hayes-Goodrich, 
dix 


DC3 TIRES 


Goodrich, Goodyear, Firestone 


DC3 DEICERS 


factory fresh 


hydraulic Electric or 


Goodyear, Ben- 


Inc. of 


Toledo 


Express Airport 





SEARCHLIGHT SECTION 





FOR SALE 


Zero Time 
Airframe & Engines 
Certificated for 
Airline Use 


P. O. Box 233, Int'l Airport 


PBY-5A (28-5ACF) 


Convair Clipper Bow 
Balanced Rudder 
Cargo Doors & Floor 
Immediate Delivery 


“We are Owners” 


LEEWARD AERONAUTICAL SALES, 


INC. 


Miami 48, Fla. 





FOR SALE 


Lockheed 10A—10 reclining seats. For rv sale 
or lease. Jae’s Air Taxi Service, P. O. Box 
6611, San Antonio, Texas 


Executive Transport Aircraft. For complete 
market report of available multi-engine air 
craft, including Beech, Convair, Curti Doug 
las, Grumman and Lockheed man ufac tur 
write or call William C. Wold Associate 
Fifth Avenue, New York 36, N Y Felephe ne 
Murray Hill 7-2050. 








WANTED 

















WANTED 


Cargo DC-3 or C-47 


Must be licensed and in good 
condition. Advise size of load- 
ing doors, cubic capacity, range 
and load capacity. 

Write 


W-9321, Avia 
620 N. Michigan Ave 








Lockheed 
PV-1 Ventura 


For Lease 


* Executive fly- 
ing office 


* 265 MPH 
Cruising speed 


*Rectining 
chairs, couch, 
galley, lav. 
Complete  in+ No long term 
strumentation, contracts neces- 


radio, auto pl- sary. For com- 
lot. plete details 


>» TRADE-AYER COMPANY 
Linden Airport Linden, WN. J. 
Hunter 6-7690 





BONANZA (E MODEL) 225 HP Engine. TT 570 
Hours. Radio: Lear Transmitter & Receiver, Full 
Panel. Extra: Air Conditioner, Auxiliary Fuel 
Tank. Blue and white—very clean. 

CESSNA 195. (1951). Radio: Full Panel, Lear 
ADF, Narco Omnigator, 27-Channel Narco Sim- 
plexer Transceiver. Extra: Cross Wind Gear, Stew- 
art Warner Heater. Engine recently overhauled by 
Schneck. Exceilent Condition 

TRI-PACER (1955 Super Custom). TT 200 Hours, 
100 Hour inspection just completed. Used as our 
demonstrator during 1955 


GEORGE H. BAILEY COMPANY 
3508 Quimby Arcade 
Fort Wayne 6, Indiana 





We Buy DC-3 and C-47 


components, . Center sections, wee 


—elso fuselages 
- Ht runout or needing work, airline, passenger, 
tt & Whitney a Wright. State orien. 


= quantity, type en. 
We are an brokers 
REMMERT-WERNER, INC. 
Lembert Field St. Lewis, Me. 








AIRPLANES WANTED 
Need 50 Bonanzas, Navions, 180's, 190s, 
170’s, Aero te b ~ Navions, 
win Beeches, 
Will Buy = Stocks , or Used 
Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 











Get the latest, smallest, lightest 
DC3 LANDING GEAR DOORS 


Increase your speed, with 
less takeoff drag NO icing problems 
less flight drag NO oil cooler change 
less maintenance NO hydraulics change 
NO change in DC3 reliability 
ooth, easy operation on minimum power 
REMMERT. WERNER, Lambert Field, St. Louis, Mo. 


keep your weather eye out for 


Weather Eye 
= Flight RADAR 
custom fitted to your plane 


P.O. Box Bridgeton, Mo. 














WRIGHT and PRATT WHITNEY 
ENGINES and ENGINE PARTS 


California Airmotive Corp. 
7139 VINELAND AVE. 
NORTH HOLLYWOOD, CALIFORNIA 


Remmert-Werner 


RADAR 


Bendix C-band 
R.C.A. X-band 


Lambert Field St. Louis, Mo. 








TWO EACH 
NEW ROLLS ROYCE MERLIN ENGINES 


Complete with super charger and gear box model 
number 0200-V 1650. Consider best offer 


LINCOLN REBUILDERS INC. 
2111 Center St. Cleveland 13, Ohio 











“Opportunity” Advertising 
Think 
“SEARCHLIGHT” 
First 











“Take a Heading for Reading” 


for the BEST MAINTENANCE © OVERHAUL * MODIFICATION © INSTALLATION 


Municipal Airport 


READING AVIATION SERVICE, INC. 
Phone 3-5255 R 


ing, P ennsylvanio 








WRIGHT ENGINES 


1820-56-S6W A-62-62A-66-66A-72-72A-74-74A- 
76-76A-78-86. State quantity, condition and 
price. We are not brokers. 


W-9213, Aviation W 
1125 W. 6 St., Los Angeles 17, ¢ 








SPARKPLUGS WANTED 


Surplus or used aircraft sparkpiugs wanted omunest 
prices paid for R.B. 19R 5 
23R, 27- » 212 
L.S. Cc 
HH R2-14-R; R-2i4 
is 


RADIO &  -whieeee * SURPLUS 
13933-9 Brush St. Detroit 3, Mich 


N. 5/3: 59082, 61382 638’. 








Your Inquiries to 
Advertisers Will 
Have Special Value... 


—for you—the advertiser—and the 
publisher, if you mention this pub- 
lication. Advertisers value highly 
this evidence of the publication you 
read. Satisfied advertisers enable the 
publisher to secure more advertisers 

re advertisers mean more 
information on more products or bet- 
ter service—more value—to YOU. 
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Proprietary Data Sting 
ritten by Nit | | ] 
Aviation Werk 
intelligent 
raw as to the pi 
nt Proprietary Data 
Il ot the 
nt and th ontractor 
This, 


policy 
ntract betw 
detern 
unfortunately, is not 
EXPCTICTICE 


This ompan had 1 


li 


' 


indi 1 
contract with th 


wernment to develop airborne elec 
upon. Because the 
use of 


had the 


project: we 
ompany-developed tech 
! data contract hecked 
quite carefully to make sure we were not 
omunitt d to giving the data awa During 


] 
j i 


the performance of the contract the required 
ts wv ritten and the Government 

pictel satished As the weapon 
hed completion, and the device neared 
oduction, the 
Government 


the project to 


ompi ip 
proa 
outract was terminated 
stated it wa 


mother organi 


md the tran 
ition 
ompany was asked for a final report, 
nd submitted ene, and was told that it was 
far more extensive than had been expected 
I he 
to all this company’s techni 
lated to the contract or 
ed The Gov 
igainst this data 
case was heard recently edera 
District Court Phe Court held that tl 
fact that this company had entered into a 
ntract with the Gove | 


¢ mploye 


manded a 

il data 

not. ‘This wa 
then bre ht a 


Government also d 


rnment 


ompany for th 


rnment placed it 


sition of an and hen 


ill company-owned t 


made available to th 


Court gave the Government 

the company plant in its enti 
It held that when a cor 
ontract with the Govern 
mployer-employ rclationshi 
ghts to tech 
’ 


such material 
In nters mto a 
mt, the 
holds 
il proprietary data at mcem 
is of the ontra 
Government 
So Mr. Bissell’s « 


are simply not correct. ‘Th ou 


md, as far as Company ri 


t are not binding on 

mclusions, ilthough 

isoned 
ters it xpericn 1 1 warning te 


vho mav place too much faith in th 
f a contract 


Nami WiHrnnuel 


Aviation Education 
ww Week 


friation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine's editorial columns. 
iddress letters to the Editor, Aviation 
Week, 330 W. 42 St., New York 36. 
V. ¥Y. Try to keep letters under 500 
words and give a genuine identifica- 
tion. We will not print anonymous 
letters. but names of writers will be 
withheld on request. 
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Harvey precision forgings... | 
7 | 
making one part . 
| 

| 

l 

| 

! 





do the job of dozens 


ss 


— eee ae ae sl 





wependent producer of aluminum 
Clal @NXTITUSIONS, Press 

ms, structurals, rod and bar 

mpact extrusions, aluminium 
products and related products. Also 


products in alioy Steel and titanium on application 


HARVEY ALUMINUM SALES, INC., TORRANCE, CALIFORNIA 


Here’s an aircraft beam . . . made the old way. Each 
one of the pieces you see must be handled sepa- 
rately, brought to an assembly area, laboriously put 
together with upwards of 40 bolts, almost 200 rivets. 


And it’s only one of many similar beams in a typ 


cal modern plane 


~ Te 





Harvey precision forging can do the same job bet- 
ter with a single piece. Minimum draft eliminates 
. precision design requires only simple 
. Service 


weight . . 
slotting and boring at attachment points . . 
and maintenance time on the finished plane are 
sharply reduced. 


MAKING THE MOST OF ALUMINUM...FOR EVERYONE 


HARVEY 


luminum 











BRANCH OFFICES IN PRINCIPAL CITIES 





ES POSER GS ¢t 
UNIVERSITY MICROFILM INC 
313 N IST ST 

ANN ARBOR MICH 








Captain Eddie Rickenbacker chooses 


Aeroproducts Propellers 
r Eastern Air Lines’ 


new fleet of Lockheed Prop-Jet Electras 


ne ind propeller is 
ratty I nee 
} 
lin the 
eta rliner whose propeller 


velocities of 600 feet per 


That is why ¢ iptaimn Eddie 
le in ot the air tr nsportal 


This proved engine ind propeller tean 

lesigned and built by General Motors. 1 

enable Eastern’s new 6f-passenger radar 

equipped luxury liners to fly at speeds o 

over 400 miles an hour—bringing unprece 

dented new standards of smoothness and , ae 

comfort to air travel Guillhing foo Bay Desegning for Dmoreed 
) 

The t-bladed Ae ropeode ts I ropelle wee Aeropro ducts 

selected because it u es most efficienth 


re 


ALLISON DIVISION OF GENERAL MOTC 


DAYTON, OH!IO 





